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CHAPTER 1. GENERAL INTRODUCTION 
Introduction 
The general acceptance of agroforestry as a system of land management with 
technologies complementary to both agriculture and forestry emerged during the late 1970s. 
During this time, many factors contributed to agroforestry systems becoming institutionalized 
and established as a science and as a focus in development efforts. In the 1980s, strategies 
for the use of agroforestry in the temperate zone began to be compiled. The focus of these 
strategies has been mainly on the biological aspects of agroforestry. This probably is due to 
the recent emergence of agroforestry as a science in the temperate zone, the differences in 
farm size and land ownership, and the obvious socio-economic differences between many 
temperate and tropical countries. However, opportunities exist for agroforestry as a tool in 
rural development on a community level in the temperate zone (Clason, 1994). 
Mercer (1993) states that agroforestry projects have two main objectives: first, to 
increase the efficiency of the use of rural resources by reducing or eliminating ecologically 
destructive land-use practices and by introducing new or improved agroforestry enterprises in 
order to produce sustainable increases in incomes and living standards, and second, to 
provide for social equity. Estimating the socio-economic impact of an agroforestry project is 
a way to measure the success of meeting the above ftindamental objectives of economic and 
social equity/distributive efficiency. 
Gregersen (1993) relates a sequential approach that is used in most forestry projects 
whereby the first priority is placed on mainly on technical criteria, followed by an appraisal 
that may be done for economic impacts, and then possibly social values may be examined by 
project completion. He calls for the need for stronger links with, and a broader approach to, 
impact assessment throughout the process. The adoption and use of any new system or 
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technology, such as agroforesty, will depend on many factors. According to Kidd and 
Pimentel (1992b), these factors include: cultural values and land rights, farmer's skill and 
knowledge levels, the economic resources available for change, and local soil and water 
resources. These factors become especially important when outside "experts" are involved 
who then must also be trained to build existing or indigenous knowledge into their plans. 
Walker (1995) calls for the effective integration of indigenous knowledge systems in 
agroforestry while addressing the need for ethical concerns of participation. 
All types of impacts (economic, social, and environmental) must then be able to be 
balanced with one another if the analysis is to be reflective of the true decision-making 
process in determining land management options. Participatory rural appraisals (PRA) is a 
range of participatory techniques that can be used to refine benefit-cost or other criteria to 
measure project results (Khon Kaen University, 1987). 
The Winnebago Tribe of Nebraska is currently in the process of determining future 
land purchases and what types of needs are to be met from an agroforestry demonstration 
system started in 1995. To facilitate tribal decisions on fiiture land purchases and planning 
decisions regarding the current land base including the agroforestry demonstration, PRA was 
used along with an economic analysis of the agroforestry system. The objective of the 
research was to assess the potential for the Winnebago tribe to use the demonstration for 
community action, economic and cultural development, and to demonstrate the importance of 
valuing indigenous knowledge systems into agroforestry project evaluation and design. 
Objective of Paper I: To determine how local knowledge can be incorporated into land use 
decisions with the Wirmebago Tribe of Nebraska through the use of a 
Participatory Rural Appraisal process. 
Hypothesis /; If indigenous knowledge is incorporated into the decision-making 
process and planning of land issues, then the information collected 
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from the Participatory Rural Appraisal will help determine the needs 
of the Winnebago tribe and community. 
Objective of Paper 2: To determine how socio-cultural values can be incorporated into an 
economic analysis of the agroforestry system. 
Hypothesis 2: Decision matrices can be used for accounting for non-market values 
when cultural aspects make it inappropriate to value through 
conventional non-market methods. 
Objective of Paper 3: To determine how the agroforestry system meets the objectives of the 
Wirmebago tribe in terms of their economic, envirormiental, and socio-
cultural criteria. 
Hypothesis 3: Success of the agroforestry system will be driven by community 
interest in growing horticultural crops and in the overall tribal vision 
for the Missouri River area where the system is in place. 
Dissertation Organization 
This dissertation is submitted in an altemative thesis format. There are five chapters 
in the dissertation: a general introduction and literature review, chapter 1; three journal 
articles, chapters 2-4; and a general conclusions section, chapter 5. Three appendices contain 
a copy of the survey instrument, sources and asumption for economic analysis, and results 
from the quick silver program analysis. References cited in the general introduction, 
literature review, and general conclusions follow the appendices. The doctoral candidate will 
be senior author on publications derived from the manuscripts. The journal articles will be 
submitted with Dr. Joe Colletti and Lisa Whitewing as co-authors in chapters 1 and 3 and 
with Dr. Joe Colletti as a co-author in chapter 2. The papers (Chapters 2, 3, and 4) will be 
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submitted to the Indigenous Knowledge and Development Monitor, Journal of Agroforestry. 
and the Journal of Forestry, respectively. 
Literature Review 
Rural Appraisals Methods 
During the 1970s a technique called Rural Rapid Appraisal (RRA) began to draw 
attention as a cost-effective and timely way to collect information in development-related 
research (Khon Kaen University, 1987). Beebe (1985) describes RRA as a study used at the 
starting point for understanding a local situation; carried out by a multi-disciplinary team; 
lasting at least four days but not more than three weeks; and based on information collected 
in advance, direct observation and interviews where it is assumed that all relevant questions 
can not be identified in advance. A more general approach is to view RRA not strictly as a 
data collection method, but as a creative, structured use of a particular set of investigative 
tools in order to assess a situation, topic, problem, or sector (Molnar, 1989). In general, it is 
a mix of a number of methods or techniques using a multi-disciplinary, semi-structured 
approach with the main benefits being low cost and timeliness for data collection while 
providing a venue to contribute to the improvement of outsider knowledge of local 
conditions. 
In the late 1980s a shift occurred in the development paradigm toward more 
participatory approaches (Cornwall et. al., 1994). Interest was centered on having farmers 
generate, represent, and analyze their own data instead of having all work done on research 
stations. This reversal of roles, whereby potential solutions are generated by participants 
whose livelihoods will spring fi-om the research obtained, became known as Participatory 
Rural Appraisal (PRA) (Cornwall et al., 1994). The main difference between PRA and RRA 
is that the former emphasis on local people being the analysts and performers rather than 
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reactive respondents (Chambers, 1982). There is a continuum in development work between 
these two techniques, with RRA being seen as lead mainly by outsiders and PRA as 
"belonging" to the local community. 
One of the main advantages of using PRA over RRA is that it offers a greater 
opportunity for the incorporation of indigenous knowledge. Inclusion of indigenous 
knowledge technical knowledge (ITK) and systems provides a wealth of local knowledge and 
allows for greater empowerment of local people. PRA can provide a good basis for utilizing 
local information within the IK cycle as an integral part of good PRA work. The IK cycle 
use IK or local knowledge as a basis for indigenous decision-making while operating through 
indigenous organization, leading to the generation of indigenous experimentation and 
innovation. This is a continuing process because IK is constantly undergoing a process of 
change to fit the local needs of the community. 
RRA/PRA can be divided into three stages: a preparatory stage where objectives are set, 
site and team are selected, locals and local authorities are informed, and secondary 
information is reviewed; a field work stage where data are collected, preliminary analysis is 
carried out and feedback obtained; and an analysis and write-up stage (Freudenberger, 1994). 
In a PRA, this should take place in the local community with the active involvement of that 
community. 
Economic analysis 
Guidelines for economic assessments of forestry projects (Gregersen, 1992) are in the 
literature, but until recently no guidelines have been offered for agroforestry type systems. 
For instance, Scherr and Muller (1991) report that, in a review of 108 agroforestry projects, 
only 8% involved assessment of economic costs or benefits. 
Unique challenges are created for an economic analysis of costs and benefits of 
agroforestry systems because of their multiple outputs and the temporal components (Mercer, 
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1993). Changes which occur over time are small but culminate into big impactss in an 
agroforestry system; it is easy to ignore them and incorrectly calculate benefits which accrued 
over time. Additionally, when both the social development and ecological aspects of 
agroforestry are to be addressed, the analysis becomes increasingly complex. In any project 
there will always be hidden costs and benefits that will lead to an underestimation of both. 
This is especially true with agroforestry projects where there are a number of outputs that do 
not have a market price or monetary value associated with them. An example is the case of 
soil improvement and the possibility of passing down intergenerational knowledge using 
agroforestry systems as a vehicle. Nair (1993) discusses the problem of this underestimation 
of long-term environmental costs and benefits when higher discount rates are used in project 
analysis. This underestimation leads to projects being favored where benefits accrue mainly 
in the early stages with a majority of costs occurring in later stages but this is usually not the 
case in forestry/agroforestry projects. 
Basic guidelines have been given for economic analysis of forestry projects by 
Gregersen (1992). Gregersen (1992) outlines a four-step process for an economic efficiency 
analysis of forestry project impacts. These steps are (1) the identification and quantification 
of inputs and outputs both for direct and indirect effects; (2) the valuation of these inputs and 
outputs either by consumer willingness to pay or through market prices or shadow prices; (3) 
the comparisons of costs and benefits through a chosen measure of economic worth (Net 
Present Value, Cost/Benefit Ratio, etc...); and (4) testing of results for uncertainty by varying 
the value of key parameters in a sensitivity analysis. While this method allows for an 
economic efficiency, social equity is not addressed. Mercer (1993) proceeds a step further by 
outlining a fi-amework for analyzing both social and economic impacts in the more diverse 
system of agroforestry projects. He proposes the use of Rapid Rural Appraisal (RRA) to 
identify a rough approximation of negative and positive impacts of the projects, and the 
characteristics of the population of interest. This is to be followed by a formal survey of a 
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sample of households to collect adoption, production, and social economic and demographic 
data, and a second in-depth sub-sample of households to collect farm budget/production 
information. The last step is an analysis of these data at household, community, and national 
levels (Mercer, 1993). 
Techniques used in examining net benefits and costs also need to account for cultural 
differences for project valuation. Smith (1994) writes of cultural aspects in a society defining 
individual preference structure, and notes that, while the dominant North American society 
emphasizes individuality and financial success, many Native American societies place 
emphasis on family and spiritual harmony. These underlining cultural differences could 
influence the importance and desire for certain agroforestry products and effect overall 
project benefits. 
To date agroforestry systems have not incorporated socio-cultural values in project 
economic evaluations. However, techniques exist that can integrate these values into project 
evaluations. For instance, decision matrices can be used to allow the integration of various 
criteria which have differing scales or magnitudes. This is done through standardizing using 
the Z statistic to sum values across various criteria (Sinden, 1979). In terms of land-use 
projects, Canham (1990) demonstrates how decision matrices can be used for incorporating 
multiple environmental benefits. For agroforestry systems, decision matrices offer a more 
comprehensive method for comparing the multiple long-term benefits (both socio-cultural 
and environmental) with other systems of land use. 
Social Aspects of Agroforestry 
Social forestry as defined by Blair and Olpadwala (1988) has two main components: 
community forestry and farm forestry. Community forestry involves growing of trees on 
common lands while farm forestry involves landowners cultivating trees on their own land. 
Agroforestry is, by its complex system of land use, one of the most easily identifiable forms 
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of social forestry. Over the last few decades, the scope of forestry projects has begun to 
expand as the concepts of agroforestry and social forestry have expanded the project focus 
beyond timber and wood production. The driving force behind both components is the need 
to involve the community or farmer to participate in any forestry practice or system. The 
outgrowth of this philosophy has been the need to incorporate "rural people's knowledge" and 
participation in rural development projects (Chambers, 1983). This emphasizes the need in 
forestry and agroforestry projects to work in a way in which local knowledge and priorities 
can be addressed. 
One of the key concepts in any social forestry or agroforestry project is the idea of 
sustainability, not only in terms of its relation to project continuity, but also in terms of 
externalities or unforeseen project side effects. To this extent, agroforestry, as a form of 
social forestry, has addressed broader concepts of rural welfare improvement and 
environmental protection. Gregersen (1993) defines sustainability of forestry projects 
generally as that which provides guidelines that help decision-makers avoid actions that will 
eliminate or reduce future options. Environmental impacts in terms of sustainability in 
forestry/agroforestry are well-known. These can include everything from increased soil 
moisture from v^ndbreak protection, reduction in soil erosion and water run-off, maintaining 
biodiversity, and the storage of atmospheric nitrogen. Even more difficult is to incorporate 
the value of cultural aspects of agroforestry systems. To include these types of impacts, 
agroforestry projects must be designed with ethical concems toward participation of local 
people and the recognition that indigenous knowledge complements scientific knowledge 
(Walker, 1995). 
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CHAPTER 2. PARTICIPATORY RURAL APPRAISAL WITH 
THE WINNEBAGO TRIBE OF NEBRASKA: LINKING 
INDIGENOUS KNOWLEDGE AND LAND USE 
A paper submitted to the Indigenous Knowledge and Development Monitor 
Marcella Szymanski', Lisa Whitewing^, and Joe Colletti^ 
Abstract 
Participatory rural appraisal techniques can facilitate utilizing indigenous knowledge 
as an integral part of a land use decision process. Using local knowledge to determine land 
needs and land use preferences links cultural and spiritual values directly with environmental 
values and economic needs as part of a community-driven decision-making process for Tribal 
land ownership and use. A Participatory Rural Appraisal was conducted over a 2 Vi month 
period with the Wirmebago Tribe of Nebraska to collect information for land planning and an 
for on-going agroforestry project. Data were collected through the use of an informal survey, 
key informants, and a decision matrix. The overwhelming preference for land-use within the 
community was the need for housing. High preference was revealed for Indian/flint com 
because of high cultural and spiritual uses. Results from the Participatory Rural Appraisal 
are being used to guide land planning decision and purchases. The use of Participatory Rural 
Appraisal with the Wirmebago Tribe of Nebraska offers insight into its application as a 
community forum for land use planning. Most importantly the use of indigenous knowledge 
systems as the framework to find community solutions. 
' Graduate student in the Department of Forestry at Iowa State University 
" Member of the Winnebago tribe and head of the Land Management Department for the 
Wirmebago Tribe of Nebraska. 
^ Associate professor in the Department of Forestry at Iowa State University. 
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Introduction 
The Winnebago Reservation is located in the northeastern comer of Nebraska. The 
Ho-chimgra people, commonly known as Winnebagoes, were displaced from their original 
homeland in Wisconsin to five different Midwestern locations, obtaining their current 
reservation base of approximately 113,000 acres in 1865. Since the General Allotment Act in 
1887, assigning 160-acre allotments per household and 80-acre allotments per single person 
over eighteen years and opening the remaining reservation land to white settlers, as much as 
three-fourths of the Winnebago Reservation has been "lost" to non-Indian people (Smith, 
1996). Out of 28,167 acres owned by Indian people on the reservation, 4,878 acres are 
owned communally by the Winnebago Tribe (Bureau of Indian Affairs, 1996). Most of this 
acreage is located in forested land on the eastern side of the reservation near the Missouri 
River. Because of these various removals and reorganizations, the Winnebago tribe has dealt 
with many changes and challenges to their indigenous knowledge (IK) system and land use 
over the past 150 years. As Rueben Snake Jr., past Tribal Chairman, wrote: 
The Indian today is faced with a unique situation. On the one hand, a dominant 
overwhelming culture permeating the life of the individual with its rules and ideals, and on 
the other, a meaningful philosophy, and culture vitally necessary to his existence as an 
Indian....When most people talk of re-establishing an Indian culture, the immediate response 
is, "Shall the Indian go back to living off the land?" That Is hardly possible. Society, even if 
it wanted to, could not afford or allow that to happen. That land as it stands today could not 
support the Indian. Re-establishing Indian culture does not mean wearing braids and feathers. 
It does not mean demanding concessions from a society that will not grant them any way. 
Being Indian, is not merely a physical appearance or material gains but a way of life, a 
philosophy, a state of mind, a spiritual fulfillment which makes an Indian, an Indian 
(Winnebago Pow-Wow Program, 1996). 
During the 1990s, gambling casino revenue has allowed the Tribe to expand its land 
base, reacquiring previous lands on the reservation. To make decisions on future land 
purchases and planning decisions regarding the current land base, local knowledge of the 
land base and its ties to spiritual, cultural, environmental, and economic impacts must be 
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considered. Given the desire to expand Tribal land ownership, the Winnebago tribe is in the 
process of determining what land should be purchased and what types of products or needs 
are to be met. Land-use systems, when properly plarmed, have the potential to meet people's 
production needs but, even more importantly, can serve as a way to keep a people's spiritual 
and cultural values through their cormection to the land. Participatory Rural Appraisal (PRA) 
was chosen as a technique that would allow for the integration of IK and these economic and 
environmental impacts while gathering information for a community-based decision-making 
process for land use. 
PRA approaches in land-use planning 
Studies using rapid appraisal (RA) methodologies for rural development are 
numerous and have covered a wide range of natural resources purposes: resource economics 
(Pretty and Scoones, 1989), resource planning (Scoones and McCracken, 1989:87), tree and 
land tenure (Freudenberger, 1994), and community forestry (Molnar, 1989; Messerschmidt, 
1991). With a paradigm shift toward more participatory approaches in rural development 
occurring in the 1980's, it has been increasingly recognized that the inclusion of IK provides 
a base for the incorporation of local needs (Warren et al., 1995). PRA has a direct 
relationship with the IK cycle by using local knowledge as a basis for decision-making while 
operating through local organizations in generating local experimentation and innovation. 
As a "rapid," low-cost method of data collection, PRA has been used mainly in 
"developing" countries and rarely in developed countries. Inglis and Lussignea (1995) used 
PRA in Scotland as part of a rural development forestry program. They found the outcome 
beneficial, although some Scottish organizations felt reluctant to incorporate PRA because 
they felt transfer of a methodology conunonly used in a "developing" country to Scotland 
was unacceptable due to the difference in literacy. However, because of its adaptable nature. 
12 
PRA can fit the needs of most communities based on their own preferences and community 
dynamics. 
The Winnebago PRA 
In 1995, a PRA was conducted in Winnebago with two interrelated purposes. First, 
data were needed by the Tribe to plan future land purchases and, second, information was 
desired for an on-going agroforestry project initiated in 1993. The PRA took place over a 2 
Vi month period with planning occurring on site. The PRA team consisted of five members, 
four Winnebago Tribal members (two members from the Winnebago Land Management 
Department and two intems fi-om a local Indian community college) and one non-Indian 
member from outside of the community. Five main geographical areas were the foci of the 
PRA; (1) newly acquired lands in the western portion of the Winnebago reservation 
(currently leased or in the USDA Conservation Reserve Program), (2) the village area of 
Winnebago, (3) an area located along the Missouri River, (4) the Wildlife Reftige, and (5) the 
Bison Refiige. 
Brainstorming was used to identify information needed, to determine the means to 
obtain this information for each area, and to generate a list of potential participants from 
existing Wirmebago community groups. Seven groups representing gender and age 
differences were contacted to determine participation interest. Representatives from each 
group and the Winnebago community were personally contacted and invited to participate in 
a "community survey" planned over a five-day period. Each day during this period, certain 
activities for the PRA were to be carried out at each site. Participants were to use 
diagramming, flowcharts, and pie charts to examine issues of concern for each land area, 
respectively. An orientation day prior to the five-day study period was held to inform 
potential participants about activities planned and to ask questions. Only one participant 
came to the orientation. 
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An impromptu brainstorming session to increase community participation lead to a 
more informal and less intimidating format. The first phase of the PRA was "re-tooled" as 
"Tour the Rez." This required participants to become involved for a shorter period of time, 
while being advertised as a project which would have more individual and local impact. 
Thus, for the remainder of the five-day period, 4-12 participants per day visited five main 
study sites each day (Figure 1). Feedback firom the tour was used to plan the second phase of 
the PRA which was an informal questionnaire titled "Continuing the Circle" (see Tables 1 
and 2) referring to the Winnebago belief system that all things in the world are connected: 
the land, the people, the wildlife... all things. The focus of the questiormaire was to 
incorporate IK Into a decision-making model for land use preference (Figure 2). A non-
random sample of 246 participants (out of a Wirmebago community base of ~ 1,000) from 
the community took part in the survey. The questiormaire format was used to allow 
participation in a more private format and encourage wider community participation. 
The last phase of the PRA used direct matrix rankings for various plants, trees, and 
horticultural products according to their importance in the community, linking them directly 
to land use from the "Continuing the Circle" survey. Matrix rankings were collected fi-om 
Tribal Council Members, community members (Table 3) and from youth (Figure 3) to 
augment and cross-check information for the agroforestry demonstration. The data and 
results, presented to the Winnebago Tribal Council and community through the Department 
of Land Management, are being used to guide on-going plaiming and direct land purchases 
by the Tribe. 
Linking PRA to local knowledge 
The interpretation of information varies from one community to another. 
Incorporating IK into planning allows for culture and belief systems to direct the ways in 
which information can be collected and used. For example, in the Winnebago community the 
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connection between components such as wildlife and Indian or flint com, opportunities for 
Tribal members to be involved in land use, culture, and basic human needs such as housing, 
in a land use system are not connected in a linear fashion, but as an interconnected circle 
(Figure 2). "Continuing the circle" is part a belief system; it represents a way of relating IK 
to preferred land use and a way of relating to the world that is Winnebago. Learning to listen 
or learn is one of the most valuable lessons for outsiders participating in PRA (Chambers, 
1997). For outsiders (e.g., researchers) who are used to linear decision-making processes of 
problems, goals, decision criteria, data, alternatives, evaluation of best alternatives, and 
implementation, to recognize the importance of IK-linked decision-making processes 
means finding solutions for non-existing problems. PRA methods aided in allowing 
Wiimebago culture and belief systems, their IK, and land use to be interconnected. Past 
history, ecological use, spiritual values, and cultural adaptations all connect to aid in 
providing the Winnebago Tribe with a direction and a vision of desired land use. For the 
Winnebago community, informal personal interviews overlaid with an informal questionnaire 
format provided a means for participants to share in the process of land use planning. The 
use of information obtained provided a forum for community awareness and a starting point 
for participation in community expansion, future land purchases, community needs, and 
agricultural and forest land issues. 
Conclusions 
• Some PRA techniques where direct participation in a group environment is required may 
not be suitable for all rural communities. For Winnebago, an indirect approach to 
participation through a survey worked better for the community in general but could be 
overlaid with group participation techniques for younger members of the community. 
• An informal survey can provide a wider range of community involvement when direct 
participation for most conununity members is not an option. 
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• The value of PRA may have less to do with literacy and more to do with the adaptability 
of the tool to fit the cultural dynamics of a particular community. 
• Incorporating IK into land use means recognizing culture and belief systems and how 
people relate to land. That is, community solutions can be best found in the framework 
of their own local knowledge system. 
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Table I. General land-use preferences obtained from informal survey "Continuing the 
Circle", July 1996. 
Question Item 
huture land purchases 
n=237 
Uses for land in the 
Missouri River Area 
n=229 
Land uses most needed for 
the Winnebago village area 
n=240 
Response Choices Response" 
Type of housing preferred 
n=230 
' Agriculture • Recreation • Forestry 
' Industrial • Housing • Wildlife 
' Education • Bison 
' Spiritual • Recreation • Agricultural 
' Housing • Roads • Wildlife 
' Forestry •Other 
Housing • Education 
Recreational facilities • Child care 
Emergency facilities •Nursing home 
Medical facilities • Industries 
Group home for youth • Senior housing 
Utilities development •Other 
Battered/abused shelter 
Senior assisted living 
facilities 
Nursing home recreation 
facilities 
Individual • Scattered •Cluster 
I" preference: Housing 
2'^ preference: Housing 
3"* preference: Recreation 
I" preference: Wildlife 
2""' preference: Wildlife 
3"* preference: Recreation 
77% chose Housing 
51% chose Education 
51% chose Medical 
facilities 
50% chose Nursing home 
sites 
44% chose Scattered 
41% chose Individual 
Type of land owned 
n=225 
• No land owned 
• Undivided Interest 
• Fee land 
• Not sure 
71% had no land owned 
or not sure 
Current land lessee 
n=183 
What participants land is 
being leased for 
n=172 
• Not being leased 
•Winnebago Tribe 
•Tribal-member 
• Not being leased 
• Timber 
• Industrial 
• Not sure 
• non-Indian 
• Not sure 
• Cash crops 
• Residential 
• Other 
59% had no land being 
leased or were not 
sure 
26% being leased by non-
Indians 
15% by Winnebago Tribe 
or Tribal -member 
56% had no land owned 
or not sure 
29% for cash crops 
7% residential purposes 
2% industrial purposes 
2% timber 
Mark on map direction 
desired for community 
expansion 
n=193 
' Northwest 
• Southwest 
• Northeast 
• Southeast 
53% Northeast 
30% Southwest 
29% Northwest 
25% Southeast 
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Table 2. Specific land-use preferences for the Agroforestry Demonstration, Wildlife and Bison 
Refuges obtained from the informal survey "Continuing the Circle", July, 1996. 
(Question Item 
l ypes ot horticultural crops 
of interest 
n=229 
Level of interest in 
horticultural activities 
n=244 
Response Choices Response 
' preterence: Indian/Hint com • Indian com • Berries 
•Sweetcom 'Ma-heench 
• Nut crops • Native plums 
• Medicinal plants 
•None 
• Moderate 
• A little 
• Strong 
' Mushrooms 
• Soybeans 
• Vegetables 
•Other 
• Somewhat 
• Very strong 
2"^ preference: Sweet com 
3"* preference: no clear preference 
Moderate to strong 
Interest in cottage industries 
(growing and selling garden 
produce locally) 
n=245 
Interest in family gardening 
n=245 
Interest in truck fanning 
n=243 
Factors which would 
limit involvement in 
horticultural activities 
n=225 
Importance of growing 
Indian com 
n=246 
Importance of growing trees 
n=24I 
Importance of the Bison 
Project and Winnebago 
Bison Refuge 
n=218 
Wildlife values 
n=187 
•None • A little • Somewhat 
• Moderate • Strong • Very strong 
•None •A little • Somewhat 
• Moderate • Strong • Very strong 
•None •A little • Somewhat 
• Moderate • Strong • Very strong 
•Time • Money • Equipment 
•Land • Labor •Transport 
• No importance 
• Moderately important 
• Strongly important 
•No importance 
• Moderately important 
• Strongly important 
•Culturally significant 
• Spiritually significant 
• Dietary food source 
•Just to have around 
• Fishing 
• Mildly important 
• Very important 
• Hunting 
' Bird watching 
Moderate 
Moderately strong 
None to moderate 
1" preference: Time 
2"'* preference: Money 
S"* preference: Equipment 
• Mildly important 
• Very important 
Cultural reasons: 
Food source: 
Health reasons: 
Strongly 
Very 
strongly 
Moderate 
to very 
strongly 
Economic reasons: Moderate 
Educational reasons: Moderate 
to very 
Cultural reasons: 
Recreation reasons: 
Wildlife reasons: 
Medicinal reasons: 
Economic reasons: 
Educational reasons: 
Strongly 
Very 
strongly 
Strongly 
Moderate 
Moderate 
Moderate 
to very 
strongly 
1" ranking: Cultural 
2""' ranking: Cultural / Spiritual 
3"* ranking: Dietary food source 
1" ranking: Just to have around 
2"'' ranking: Fishing) 
3"* ranking: Just to have around 
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Table 3. Preference ranking of products from 30 informal interviews (n=30). 
Cultural t-ood Opportunities Spiritual Wildlife 
Importance Source to teach youth Importance Opportunities 
Indian/Flint com 10* 8 6 7 3 
Ma-heench 7 7 5 J 3 
Medicinal plants 5 2 5 5 J 
Gooseberries 5 6 4 J 4 
Raspberries 5 7 4 3 4 
Other berries 4 5 J 2 3 
Blacic Walnut 5 6 4 2 4 
Wild Plums 4 6 4 2 4 
Willow 1 2 2 2 
Chokecherries 2 2 2 T 2 
Other trees 5 3 4 2 4 
Mushrooms 6 7 5 2 J 
Vegetables 2 3 2 I 1 
Sweet com 6 7 4 J J 
Soybeans 2 2 2 1 2 
Deer 6 6 4 4 4 
Turkey 5 6 4 4 2 
Bison 3 J «> J 2 2 
•Based on a scale from 1 (least important) to 10 (most important) 
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Figure 1. "Tour the Rez" participants, Richard Walker and MySouI 
Earth Walker listen to Lisa Whitewing describe recent land purchase 
in western portion of the reservation. Comments and information obtained 
during this phase were used to plan information to be gathered in the informal 
survey "Continuing the Circle". 
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Indigenous Knowledge 
O The circle: all things 
are connected 
O Strong importance of 
family and elders 
O Strong cultural and 
spiritural importance 
of flint or Indian 
O Strong importance of 
wildlife and trees 
O Awareness of land 
ownership 
Community Needs 
O Expansion issues 
O Basic human needs 
O Opportunities for re­
establishing the connection to 
horticulture and forestry 
activites for interested Tribal 
members. 
Preference for land and land use 
©Housing 
O Education 
O Medical Facilities 
O Nursing home 
O Wildlife uses 
Figure 2. Linkage of IK with community needs and preferred land use: the Ho-Chunk 
community continues the circle. 
21 
Figure 3. Youth Workshop participants, Ira Rave, Gilbert 
Redfeather, and John LaMere, illustrate how they would arrange 
their ranked combination of choice for the Agroforestry Demonstration 
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CHAPTER 3. DECISION MATRICES FOR INCORPORATING 
SOCIO-CULTURAL FACTORS INTO AN INTRODUCED 
AGROFORESTRY SYSTEM 
A paper to be submitted to Agroforestry Systems 
Marcella Szymanski' and Joe Colletti2 
Abstract 
Agroforestry systems usually are examined for their biological components and 
somewhat for economic feasibility but rarely for their socio-cultural merits. A relatively 
young agroforestry system was examined in view of socio-cultural, biological, and economic 
factors through the use of decision matrices. Decision criteria were used to evaluate an 
agroforestry system against two alternative land-use options, a corn-soybean rotation and 
renting the land to an agricultural producer. Economic, socio-cultural, environmental, and 
risk criteria were considered simultaneously with a scaled Z-statistic and then compared by 
using four weighting schemes. When all criteria were weighted equally, the agroforestry 
system had the greatest Z-score (3.4), indicating the better altemative. Placing weights on 
economic criteria resulted with renting the land being the best altemative (Z-score 6.6). 
When socio-cultural factors were weighted alone, or when greater weights were placed on 
socio-cultural factors along with moderate weights on economic and risk factors, or when 
community weighted objectives were used, the introduced agroforestry system had the 
greatest Z-scores (11.5, 6.3, and 1.1, respectively). Use of weighted decision criteria allowed 
for sensitivity analysis between alternatives to be explored. This is especially important 
' Graduate student in the Department of Forestry at Iowa State University 
^ Associate professor in the Department of Forestry at Iowa State University 
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when using techniques that have a greater emphasis on economic parameters that are not 
equally important or appropriate cross-culturally. Use of decision matrices provides a more 
comprehensive method for comparing the multiple, interactive, and long-term benefits of the 
agroforestry system and competing land uses. 
Keywords: non-market. Native American, Winnebago Tribe, social forestry. Participatory 
Rural Appraisal, socio-cultural factors. 
Introduction 
Valuation of agroforestry projects beyond bio-physical and economic inputs and 
outputs is required because of the flow of nonmarket conservation and ecosystem benefits 
expected fi-om sustainable agricultural and agroforestry systems. Past economic research on 
agroforestry systems has focused mainly on the financial analysis of market revenues and 
costs [Campbell and Lottes, 1989; Swinkels et al., 1994] and somewhat on issues of risk and 
equity [Arnold, 1983]. Price [1995] indicated that existing techniques used in forestry for 
valuing nonmarket effects also may be applied to agroforestry systems with possible 
corresponding and quantifiable values for sustainability. Environmental (nonmarket) goods 
such as existence values and soil improvement have been valued by using direct approaches 
that assign values for goods through a theoretical market (Contingent Valuation Method) or 
by using a value of a substitution good (numeriare) [Van Kooten, 1995; Winpenny, 1991]. 
Problems arise in valuing nonmarket goods for indigenous cultures and their land use 
systems by using Euro-American methods because of socio-cultural differences in values for 
goods, services, and resources [Adamowicz et al., 1994]. Adamowicz et al., [1994], while 
cautioning about over-generalizations, point out that many indigenous people consider land 
as a means to sustain human society with the environment as an extension of themselves. 
What is viewed by Euro-American culture as "indifference to land ownership" is in fact a 
difference in values. The predominant value of sharing among indigenous peoples results in 
an indifference to the accumulation of individual wealth and property. Smith [1994] 
indicated that the cultural aspects of a society define individual preference structures. Euro-
American society emphasizes individuality and financial success, whereas many Native 
American societies place emphasis on family and spiritual harmony [Smith, 1994]. 
Additionally, problems occur in assigning nonmarket values for objects, practices, or places 
that have sacred or revered values, but have no monetary or substitution goods [Adamowicz 
et al., 1994]. These defining elements make it difficult for the assignment of price valuation 
for natural resources and land-use decisions based on Euro-American constructs. 
Techniques used in evaluation of agroforestry projects need to account for differences 
in economics and environmental issues and show how these may be combined to fit a 
particular culture. Incorporation of socio-cultural values into an economic analysis requires 
recognition of the struggle between cultural integrity and economic development that exists 
among many Native American tribes [Smith, 1994]. This means inclusion of benefits such as 
traditions, heritage, language, identity, and opportunities to practice culture. Additionally, 
there have been increasing ethical concerns about the need to recognizing indigenous 
technical knowledge and systems within the context of agroforestry development [Walker et 
al., 1995]. To date, agroforestry systems have not been evaluated using socio-cultural values. 
As an additional approach to considering nonmarket socio-cultural factors and valuing 
indigenous ioiowledge, a decision matrix was used to examine an introduced agroforestry 
system on tribal lands of the Winnebago Tribe of Nebraska. A decision matrix allows for the 
summation of effects of mutually exclusive land-use alternatives measured with differing 
scales. 
Sinden and Worrell [1979] gave a comprehensive treatment of using decision 
matrices for the incorporation and evaluation of unpriced values in project alternatives. He 
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discussed the use of rankings to evaluate the effect of nonmarket benefits on project selection 
decisions. Canham [1990] fiirther outlined the use of decision matrices for incorporating 
multiple environmental benefits into land use projects. An extension to the use of decision 
criteria for natural resource project evaluation is the inclusion of socio-cultural values 
associated with land use. 
The objective is to introduce the merit of incorporating socio-cultural values in 
decision matrices and the use of decision matrices within the decision-making process for 
agroforestry projects. Economic, socio-cultural, environmental, and risk decision criteria are 
evaluated simultaneously through the use of a scaled Z-statistic and then compared by using 
four weighting schemes. A general model for evaluating agroforestry systems and other land 
use systems on a holistic level is presented. 
Materials and methods 
Project site and design 
The agroforestry system is located on 22.0 ha of tribally-owned bottomland near the 
Missouri River. The area was rented to a non-indian farmer until 1995 for a total yearly cash 
rent of $4125. Its land use was a corn-soybean rotation. In 1994, a windbreak was planted in 
mixed shrubs {Primus spp.), cottonwood (Popiilus spp.), and Scots pine (Pinus sylvestris L.) 
on 1.0 ha of the site. In 1995, this planting and an additional 1.0 ha in the area were placed 
under the Conservation Reserve Program, which paid $220/ha over the a 10-year period. The 
remaining 20.0 ha was developed as an agroforestry demonstration system consisting of an 
intercropping system with both temporal and spatial components. Started in the Spring of 
1995,20 hectares of black walnut (Juglans nigra L.) are being planted at a 3.4 m x 20.0 m 
spacing over a 3-year period. Intercropped within the black walnut will be sweet clover 
(Melilotus officinalis Lam.), flint or Indian com {Zea mays L), and soybeans {Glycine max L. 
Merr.). In the fall of 1995 (first year), 20.0 ha was planted in clover. In the second year, 16.0 
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ha was left in clover, with flint com interplanted within 2.8 ha of black walnut. For 
subsequent years until crovra closure begins at age 15, the land will be intercropped in a 
rotation between the rows of black walnut. For purposes of this analysis, it is assumed that 
18.4 ha will be cropped equally in a three-crop rotation of flint com, soybeans, and clover. 
The Wirmebago tribe is growing the black wahiut for nut production, veneer, and wildlife 
habitat. Nut production is expected to begin in year 15 and continue until year 76 with 
selective harvests beginning in year 50. Another tribal objective for the agroforestry system 
is soil improvement and reduced use of agrochemicals. In 1995, the tribe banned all 
agrochemicals for the entire site. Although the area is in an agroforestry system, this paper, it 
is compared with two alternatives: a rotation of field com and soybeans and cash rent. 
Decision matrices 
The analysis considers four main categories of decision criteria: economic, socio-
cultural, environmental, and risk linked directly to tribal objectives for the demonstration 
(Table 1). To allow comparisons of alternatives, each criterion was scaled or standardized by 
the constmction of a Z-score [Canham, 1990; Rule et al., 1995] that facilitats a common 
measure across all decision criteria. A Z-score is calculated by using the following formula: 
Z = (xi - XmySx 
where 
Xi = individual decision criterion raw values for a particular altemative, 
Xm = mean of all raw values for a given decision criterion, 
Sx = standard deviation of the data for a given decision criterion. 
Plums {Primus spp.) produced in the windbreak planting are included in the benefits 
and costs of the agroforestry system and the corn-soybean rotation. Due to concerns about 
pesticide drift and use with the com-soybean altemative and the land rent altemative. two 
wild food components (raspberries (Rubus spp.) and milkweed {Asclepias syriaca L.), eaten 
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as food by Winnebagoes,) were included as secondary products only in the calculation for the 
agroforestry system. 
Two economic decision criteria are considered: annual equivalent value (AEV) and 
benefit-cost ratio (B/C). Quick-Silver [Version 2.0 P.C., USDA Forest Service Southeastern 
Center for Economic Resources. Research Triangle Park, N.C.] is used to calculate AEV and 
B/C at a 6 % real annual rate of return. Aimual equivalent value is calculated to provide 
investment return for each system on an annual basis. A benefit-cost ratio is calculated to 
because market and non-market values are included in the altematives. Values for 
agroforestry products are based on 1995 prices paid in the Winnebago community. Because 
of differences in inputs and outputs, especially for labor-intensive crops such as flint com. 
inputs and outputs are separated by species components for each of the three cropping 
systems. The evaluation assumes a common investment period of 76 years with land use 
benefits changing over time for each individual alternative. The spatial dynamics of the 
agroforestry intercropping system are incorporated into the model by reducing areas under 
cultivation during the life cycle for black walnut. A total of 20.0 ha is considered available 
for cropping in year 1, 18.4 ha in year 2, 14.0 ha in years 11-14, and 13.2 ha in year 15. 
Three socio-cultural factors are considered: cultural, spiritual, and opportunities to 
teach youth. Measures of these factors are from secondary information collected by using 
Participatory Rural Appraisal methods [Messerschmidt, 1991; Scoones and McCracken, 
1989]. Thirty informal interviews with the Winnebago Tribal Council and community 
members were used to collect information on main crop components (flint com, soybeans, 
seed com, clover, black walnut) and secondary crop components (berries, plums, milkweed). 
Each person ranked crop components on a scale of 1 (least value) to 10 (greatest value) 
separately for three types of criteria: cultural, spiritual, and opportunities to teach youth. 
Final values for each criterion are obtained by calculating an average value for each crop 
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component, summing across crop components for each land use, and then dividing by the 
number of crops in each system. 
There are three environmental decision criteria: wildlife habitat index, soil impact, 
and pesticide risk. A wildlife habitat index is calculated as a flmction of food and cover 
made available by each cropping system by using the U.S. Department of the Interior (DOI) 
Handbook for Habitat Evaluation Procedures for forest game, specifically white-tailed deer 
(Odocoileus virginianus Zimmermarm) and wild turkey (Meleagris gallopavo L.) [U.S. DOI, 
1977]. A soil impact index is measured by using a relative scale for bulk density and organic 
matter as a function of each cropping component in a given system and soil type. Bulk 
density is rated on a scale fi:om one (most potential to reduce organic matter) to five (least). 
Organic matter is rated on a scale fi-om one to five with one having the greatest negative 
effect on the amount of organic matter and five the lowest negative effect on soil organic 
matter. Because each crop type has a different impacts on the soil, each scale is multiplied 
by the number of hectares in a crop type to obtain a weighted total. Final scores per 
alternative are divided by the total number of hectares. Pesticide risk is indicated as either a 
zero (no risk) or negative one (risk). 
In this study, risk is a measure of the complexity associated with each land use 
system. Two components are used to measure risk: the number of primary crops and the 
number of people involved annually for a given system. Risk increases as the number of 
primary crops and people involved increase, respectively. For accounting purposes, a -1.0 is 
multiplied with the risk measure for each alternative. 
Four sets of weights are applied to the decision criteria to reflect the importance of 
criteria groups. Weight set one values economic criteria heavily and the other criteria 
minimally. Weight set two values socio-cultural criteria heavily. Weight set three values 
socio-cultural criteria heavily and places a moderate emphasis on risk management and 
economic variables. Weight set four values socio-cultural, environmental, and economic 
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criteria based on project objectives. The weight for decision criteria is equal to the number of 
times decision criteria correspond to a project objective. 
Results 
Decision criteria. 
AEV and the maximum B/C ratio (18.3:1) indicates that the best alternative is renting 
the land (Table 2). The agroforestry system has the lowest B/C ratio. Over time most costs 
in the agroforestry system occur early in the project cycle, whereas benefits accrue much 
later, thus decreasing the B/C ratio (Fig. 1). Preference rankings for socio-cultural data 
shows that flint com ranks highest (Table 3). Inclusion of flint com as a primary cropping 
component in the agroforestry intercropping system heavily influences the final higher 
ranking this system receives for socio-economic decision criteria (Table 2). The least risky 
alternative is renting the land (Table 2). 
Decision matrices results 
For the three alternatives considered, the agroforestry system provides the best scaled 
Z-score (Table 2). When economic criteria are considered the primary or sole tribal concern, 
economic rent of the 22.0-ha area is the best choice. Scaled Z-scores for socio-cultural 
decision criteria are positive for the agroforestry system and the com-soybean alternatives. 
For the envirorunental decision criteria, only the agroforestry system has positive Z scores 
indicating positive environmental benefits (Table 2). 
When economic criteria are weighted heavily, weight set 1 (see Table 4), rent of the 
land is best. When socio-cultural criteria alone are weighted heavily (weight set 2) or when 
heavy emphasis is placed on socio-cultural criteria with economic and risk criteria weighted 
moderately (weight 3) the agroforestry system is best (Table 4). When weights are added 
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corresponding to their importance in project objectives (v^eight set 4) the agroforestry system 
is best (Table 4). 
Discussion 
Consideration of nonmarket values is especially important in agroforestry systems 
because of their long project cycle. Due to differences in value systems between indigenous 
people and Euro-American cultures, problems can exist in using purely economic criteria 
with agroforestry projects. Decision matrices can be used to examine socio-cultural aspects 
of system components which can influence project acceptance and rankig. Weighting of 
decision criteria will influence the best alternative by producing a greater overall Z-score for 
groups of criteria which have positive Z-score values. In this study, when decision criteria 
are weighted by using participant-generated objectives, the agroforestry system is the best 
altemative. 
Market failure occurs with nonmarket goods because they have no price indicators. 
Contingent Valuation Methods usually are used to indicate environmental externalities or as 
a way to measure value for nonmarket goods. However, products have cultural values that 
also can be considered an externality affecting the social value of a good. Adamowicz et al.. 
[1994] conclude that if aboriginal societies hold more values in the sacred realm than Euro-
American societies, and taboo and revered resources remain external to valuations, then 
nonmarket values will be underrepresented relative to Euro-American values. For example, 
for the Wirmebagoes, flint/Indian com is an important product in the agroforestry system, not 
just because of its economic value, but rather for its strong cultural and spiritual importance. 
Decision matrices allow these nonmarket values for a good to be considered. 
For each altemative, the flow of products and corresponding benefits and costs occurs 
over time. Comparing the flow of benefits and costs between an agroforestry system in the 
76-year project cycle and an annual corn-soybean rotation requires adjustment of preset 
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values to an annualized basis by using AEV on a per acre basis. The woody component of 
the agroforestry system incurs most of its costs early in the cycle, whereas benefits occurs 
much later (Fig. 1). The later-obtained benefits and earlier costs adjusted through AEV 
diminish the economic returns from the agroforestry system. Returns are similar for 
normiarket benefits of agroforestry systems that accrue through time, whereas systems, such 
as a corn-soybean rotation have negative nonmarket benefits that accrue over time [Nair. 
1993]. 
Decision matrices allow for sensitivity analysis to be conducted between alternatives 
and also allow examination of the trade-off effects nonmarket values have on an individual 
project. Ranking of alternatives differs according to weights chosen. By using objectives to 
determine criteria weights, the decision criteria are linked to the decision-making process. If 
the objectives for a project are equal in importance and only one decision criterion affects 
each objective, then use of equal weights for the four main criteria would be the best method 
to evaluate the three systems of land use. However, some of the objectives are affected by 
multiple decision criteria. Weight set 4 places emphasis on criteria in relation to project 
objectives. For the Winnebagoes, socio-cultural factors were linked with agroforestry 
components and environmental benefits so that emphasis placed on these components yielded 
greater Z-scores for the agroforestry system relative to the other land-use alternatives. If the 
model is examined without socio-cultural factors with equal project weights, the agroforestry 
system and cash rent of the land yield equal Z-scores (0.73 and 0.72, respectively). This 
reflects the offsetting trade-offs of the two components of land-use: the greater 
environmental benefits from the agroforestry system with greater management risks due to 
the complexity of the system and the negative environmental benefits with the less risky cash 
rent of the land. When the project is examined without socio-cultural factor but with weights 
added based on economic, risk, or project objectives, weights 1, 3, and 4, the best alternative 
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is rent of the land. This reflects on the underestimation of project benefits that occurs when 
socio-factors are not included. 
Decision matrix models complement the usual purely economic evaluation performed 
for projects and allows for the examination of results and trade-offs. Incorporating socio-
cultural values into project evaluation allows for greater understanding of the decision­
making process. This does not mean that project evaluation should be done solely on the 
basis of decision matrices, but rather that decision matrices provide a methodology for 
incorporating into project evaluation those values not usually captured by economic 
eveiluation. This is particularly important when using techniques that place a greater 
emphasis on a particular value system that cannot be cross-culturally translated. Use of 
decision matrices offers a more comprehensive method for comparing the multiple, long-term 
benefits of agroforestry systems with other systems of land use, especially when indigenous 
cultures with a differing value system are being considered. 
Acknowledgments 
This work was made possible by financial support of the Winnebago Tribe of 
Nebraska, Iowa State University Department of Forestry Famsworth Foundation, and the 
USDA National Agroforestry Center, and the Bureau of Indian Affairs. 
Literature cited 
Adamowicz W, Beckley T, MacDonald DH, Just L, Luckert M, Murray E and Phillips W. 
(1994) In search of forest resource values of aboriginal peoples: the applicability of 
nonmarket valuation techniques. Rural Econ. Staff Paper 94-08. University of Alberta. 
Edmonton, Canada 
Arnold JM (1983) Economic consideration in agroforestry projects. Agroforestry Syst. 1: 
299-311 
Campbell GE and Lottes J (1989) The analysis of agroforestry in Illinois. Forestry 
Research Report No. 89-2, Agricultural Experiment Sta. Univ. Illinois. Urbana-
Champaign 
33 
CanhamHO (1990) Decision matrices and weighting summation valuation in forest land 
planning. North. J. Appl. For. 7: 77-79 
Messerschmidt DA (1991) Rapid rural appraisal for community forestry: The RA process 
and rapid diagnostic tools. Technical Paper No. TP 91/2. Institute of Forestry. Nepal 
NairPK (1993) An introduction to agroforestry. Kluwer, Dordrecht, The Netherlands 
Price C (1995) Economic evaluation of financial and non-financial costs and benefits in 
agroforestry development and the value of sustainability. Agroforestry Syst. 30: 75-86 
Rule LC, Colletti JP, Faltonson RR, Rosacker J and Ausbom D (1995) Evaluating 
conversion of cropland. Jour, of For. Econ. 1: 329-346 
Scoones I and McCracken J (1989) Participatory rural appraisal in Wollo: Peasant 
association planning for natural resource management. London: IlED 
Sinden JA and Worrell AC (1979) Unpriced values. Wiley. New York 
Smith DH (1994) The issue of compatibility between cultural integrity and economic 
development among Native American tribes. Amer. Indian Cult. Res. J. 18: 177-205 
Swinkels R Franzel S.and Shepherd K (1994) Economic analysis of on-farm improved 
fallows in Western Kenya. ICRAF training notes: May 1994. Nairobi, Kenya: ICRAF 
United States Department of Interior (1977) Handbook for Habitat Evaluation Procedures. 
Fish and Wildlife Service. Pub. 132. Washington, D.C. 
Van Kooten CG (1995) Can nonmarket values be used as indicators of forest sustainability? 
The For. Chron. 71:702-711 
Walker DH, Sinclair FL and Thapa B (1995) Incorporation of indigenous knowledge and 
perspectives in agroforestry development. Agroforestry Syst. 30:235-248 
Winpenny JT (1991) Values for the environment: A guide to economic appraisal. Overseas 
Development Institute. London 
Table 1. Agroforestry demonstration objectives [Bureau of Indian Affairs-Winnebago Agency, Winnebago, Neb.] and their 
relationship to decision criteria chosen. 
Agroforestry demonstration objectives Decision criteria 
1 o protect and aid in the turther development ot the natural resources hnvironmental/Cultural 
of the tribe: wildlife and resource management purposes. 
To involve the tribe as an owner-tenant. Risk 
To integrate educational and employment opportunities for youth of Cultural/Economic 
the Winnebago Tribe. 
To remove the use of agricultural chemicals in the demonstration site; Environmental 
to eliminate surface and ground water contamination. 
To have agricultural sites available to provide economic opportunities Economic 
for tribal members. 
Table 2. Decision matrix with raw values for each land use system and their corresponding standardized Z-score. Units shown 
under each decision criterion apply only to raw values. 
Raw values L scores 
l^ast cropping system Past cropping system 
Agroforestry Corn-soybean Land Agroforestry Corn-soybean Land 
Decision criteria intercropping rotalion rent intercropping rotation rent 
Economic (dollar per hectare) 
Annual equivalent value 
Benefit-cost ratio 
Socio-cultural (ranked scale 1-10)^ 
Cultural importance 
Spiritual importance 
Opportunities to teach youth 
Environmental 
Wildlife habitat (HEP index)'' 
Soil impact (scale 1 to 5) 
Pesticide risk (0 or -1)^ 
Risk 
Complexity of management 
Total Z score 
o 
Values were obtained by calculating the average socio-cultural value for each crop component, summing across crop 
components for each land use, and then dividing by the number of crops in each system. 
b 
Habitat Evaluation Procedures: US Fish and Wildlife Service Resource Pub. 132. 
c 
One denotes lowest impact and 5 the greatest impact. 
d 
Negative one denotes negative impacts. 
-$41 $28 $175 
0.96 1.05. 18.30 
5.0 3.0 0.0 
2.6 1.3 0.0 
3.7 3.0 0.0 
5.8 3.5 1.5 
4.9 3.3 1.7 
0.0 -1 -I 
-13 -2 -1 
-0.86 -0.24 1.10 
-0.58 -0.57 1.16 
0.93 0.13 -1.06 
1.00 0.00 -1.00 
0.74 0.39 -1.13 
1.02 -0.05 -0.98 
1.15 -0.58 -0.58 
1.14 -0.59 -0.59 
-1.14 0.43 0.71 
3.41 -1.08 -2.37 
Table 3. Averaged rankings for socio-cultural values for primary and secondary cropping components for agroforestry 
intercopping and a rotation of com and soybeans. Individual crop components were ranked by 30 Winnebago 
community members on a scale from 1 (lowest) to 10 (highest). 
Crop component 
FUnt corn 
Black walnut 
Soybeans 
Clover 
Secondary products 
Berries^ 
Mixed shrubs 
Milkweed 
Totals 
Agroforestry intercropping system 
Cultural Spiritual Opportunities to 
importance importance teach youth 
7 "Tir 
5 
2 
2 
16 
4 
5 
"5" 
4 
2 
2 
12 
3 
4 
Cultural 
importance 
Corn-soybean rotation 
Spiritual Opportunities to 
importance teach youth 
7 
2 
9 
2 
2 
5 
5 
1 
2 
2 
2 
2 
4 
4 
35 TF IF 
Berries and milkweed were not considered as a secondary products in the corn-soybean rotation due to use of agrochemicals in 
immediate cropping area where secondary products grow. On 
Table 4. Weighted Z-scores for three land use systems with varying weights for decision criteria: weight set #1 places a higher 
emphasis on economic return; weight set #2 places a higher emphasis on socio-economic criteria, weight set #3 places a 
higher emphasis on socio-cultural criteria and moderate emphasis on economic criteria and risk, and weight set #4 places 
a higher weight on socio-cultural, economic, and environmental criteria and places moderate emphasis on risk. 
Criterion Weight 
set #\ 
Weights X Z scores 
Reiit^ Weight 
set U2 
Weights X Z scores 
"S? C7S ReiiT 
tcononiic 10 1 
AEVd 5 -4.31 -1.18 5.49 1 -0.86 _ 1.10 
B/Ce 5 -2.91 -2.87 5.78 1 -0.58 0.24 1.16 
0.57 
Socio-cultural 1 10 
Cultural 1 0.93 0.13 -1.06 6 5.56 0.79 -6.37 
Spiritual 1 1.00 0.00 -1.00 3 3.00 0.00 -3.00 
Opportunities 1 0.74 0.39 -1.13 3 2.24 1.18 -3.40 
to teach 
youth 
Environmental 1 1 
Wildlife 1 1.02 -0.05 -0.98 1 1.02 _ -0.97 
habitat 1 1.15 -0.58 -0.58 1 1.15 0.05 -0.58 
Soil impact 1 1.14 -0.59 -0.59 1 1.14 -0.59 
Pesticide risk 0.58 
0.59 
Risk 1 -1.14 0.43 0.71 1 -1.14 0.43 0.71 
Total Z score -2.37 -4.32 6.64 11.53 0.37 -11.95 
''Rotation of com and soybeans. 
'Rent of the land. 
''Annual Equivalent Rent 
'Cost / Benefit Ratio 
Table 4. (continued) 
Weights X L scores 
Criterion Weight AF CVS Rent Weight 
set #3 set #4 
hconomic 10 2 
AEVd 5 -4.31 -1.18 5.49 1 
B/Ce 5 -2.91 -2.87 5.78 1 
Socio-cultiiral 20 2 
Cultural 12 11.16 1.56 -12.72 0.67 
Spiritual 6 6.00 0.00 -6.00 0.67 
Opportunities 4.44 2.34 -6.78 0.67 
to teach 
youth 
Environmental 1 2 
Wildlife 1 1.02 -0.04 -0.97 0.67 
habitat 1 1.15 -0.58 -0.58 0.67 
Soil impact 1 1.14 -0.59 -0.59 0.67 Pesticide risk 
Risk 10 -11.42 4.29 7.14 1 
Total Z score 6.27 2.92 -9.24 
Weights X L scores 
Rent 
-0.86 -0.24 1.10 
-0.58 -0.57 1.16 
0.62 0.09 -0.71 
0.67 0.00 -0.67 
0.50 0.26 -0.75 
0.68 -0.03 -0.65 
0.76 -0.39 -0.38 
0.76 -0.39 -0.39 
-1.14 0.43 0.71 
1.14 -0.84 -0.58 
39 
$400 $10,000 
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Fig I. Trade-offs between costs (O) and benefits (A) over the 76-year project cycle for the 
agroforestry demonstration system. 
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CHAPTER 4. MEETING THE WINNEBAGO TRIBE'S LAND-
USE AND COMMUNITY NEEDS: EXPLORATION 
THROUGH AGROFORESTRY 
A paper submitted to the Journal of Forestry 
Marceila Szymanski', Lisa Whitewing", and Joe Colletti^ 
Abstract 
Measurement of social and cultural factors are needed for a comprehensive analysis 
of benefits and costs of land-use decisions. Agroforestry systems provide many opportunities 
for the linkage of social, cultural, and economic factors. The Wirmebago Tribe of Nebraska 
is currently exploring agro forestry systems. A 1991 feasibility study conducted at Big Bear 
Hollow (BBH) on 1250 acres of communal-owned (Tribal) land evaluated seven land-use 
alternatives including intensive irrigated and non-irrigated agriculture, a mix of intensive and 
less intensive agriculture alternatives and agroforestry, and a total conversion of BBH to a 
mixed bottomland forest. Although no alternative was adopted for the entire area, 
development of an agroforestry demonstration on 55 acres began in 1993. The agroforestry 
system is an intercropping system of clover {Melitotus officianlis Lam.), flint of Indian com 
(Zea mays L., and soybeans {Glycine max L. Merr.) wdthin rows of black walnut (Jugans 
nigra L.). In 1996, a Participatory Rural Appraisal (PRA) was used to obtain preferences of 
food and non-food crops via an informal survey and a decision matrix in order to explore 
achievement of Tribal goals via agroforestry. Results fi-om this PRA were used with an 
economic analysis to evaluate the possible integration of the agroforestry system with other 
' Graduate student in the Department of Forestry at Iowa State University 
^ Member of the Wirmebago tribe and head of the Land Management Department for the 
Winnebago Tribe of Nebraska. 
' Associate professor in the Department of Forestry at Iowa State University. 
land-use needs for the Winnebago tribe and community. The flint or Indian com component 
was found to have the greatest potential for providing socio-cultural benefits to the 
conmiimity with black wahiut contributing to overall gaols for reforestation and wildlife 
habitat for the BBH area. The estimated annual net economic return of the system is 
$63/acre, slightly less than the past use of the land (rent at $75/acre). If examined along with 
non-economic opportunities, agroforestry can be seen as a potential for providing various 
long-term socio-cultural benefits while aiding in the fulfillment of multiple land-use 
objectives for the Winnebago tribe. 
Introduction 
The major premise of the land use decision-making system is that socially responsible 
systems are responsive to the needs of the people and community directly involved. 
Decisions must integrate not only environmentally sound, politically and economically viable 
solutions to meet community needs and goals, but also must fit with social and cultural 
needs. In recent years, agroforestry as a land-use practice has begun to be recognized in 
North America (Schultz et al. 1995). Most agroforestry systems are incorporated into private 
land through windbreaks and riparian zone conservation efforts. However, opportunities 
exist to address broader social issues such as meeting community needs on tribally owned 
lands with specific agroforestry plantings. 
Perhaps the crucial factor in determining an optimal balance between cultural 
integrity and economic development facing many Native American tribes is the valuation of 
socio-cultural factors (Smith 1994). Smith (1994) points out that past development strategies 
have been formulated by outside interests for the benefit of outsiders or to assimilate tribes 
into mainstream society. Smith (1994) proposes die rethinking of potential gains from 
activities designed by and for Native Americans to include benefits of increased interest by 
tribal members in their traditions, heritage, language, and identity, and greater opportunities 
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to practice their cultural heritage. In the context of agroforestry systems this means 
connecting community and tribal goals to an introduced sytems. One solution is the use of 
methodologies that allow for guidance and direction from community members who are 
directly involved so that indigenous or local knowledge and perspectives are incorporated 
(Walker et al., 1995). This paper will examine the current agroforestry system of the 
Winnebago Tribe of Nebraska in relation to meeting land-use issues and goals. 
Winnebago Planning and Land Use 
The Winnebago Reservation is located in the northeastern comer of the state of 
Nebraska bordering the Missouri River. Although the reservation occupies 113,000 acres, as 
much as three-fourths of the Winnebago Reservation has been lost to non-Indian ownership. 
The non-Indian holdings are the result of the General Allotment Act in 1887 that assigned 
160-acre allotments per household and 80-acre allotments per single person over eighteen 
years and opened the remaining reservation land to white settlers (Smith 1996). Out of 
28,167 acres owned by Indian people on the reservation, about 17% or 4,878 acres are owned 
commimally by the Winnebago Tribe (Personal communication. Bureau of Indian Affairs-
Winnebago Agency, Nebraska). Most of this tribally owned land is forested and located on 
the eastern side of the reservation near the Missouri River. 
The Winnebago Tribe considers themselves as temporary occupants of the land, 
living and using the land for a short time (Johnson-Trussel Company 1989). This belief is in 
conflict with the view of the dominant society of land domination and ownership. In order to 
find a way of complying with the concept of land ownership, a planning process for Indian 
lands on the Winnebago Reservation was initiated. In 1989, the tribe contracted the Johnson-
Trussel Company to direct a series of workshops to aid the tribe in developing an Interim 
Land Use Plan. Several land and resource goals were articulated specifically addressing the 
protection and development of the renewable resources of the tribe including forests, water. 
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and the Missouri River Corridor; the development and enforcement of tribal environmental 
standards; the restoration of tribal involvement in agriculture and maintenance of agricultural 
values in crops; and the use of Reservation lands to develop an economic base for the tribe. 
In 1991, a feasibility study of various forestry and agricultural alternatives for a 1250 acre 
tract of tribal owned land (BBH) in the Missouri River Corridor was conducted (Rule et al. 
1995). Rule et al. (1995) found that, based on 21 land use objectives obtained through a 
Nominal Group Technique (NGT) and four weighting schemes, the best land-use options 
were the agroforestry systems which produced a diverse mixture of forest and 
agricultural/horticultural crops. Although no alternative was specifically adopted for the 
entire BBH area, development of an agroforestry demonstration on a smaller acreage began 
in 1993 with assistance from the National Agroforestry Center and the Bureau of Indian 
Affairs. 
Establishing the Agroforestry Demonstration System 
The agroforestry demonstration is located in a 55 acres of Big Bear Hollow (Fig. 1). 
The northern most section of the demonstration area is a riparian zone. In 1994,2.5 acres of 
the northern edge of the demonstration area were planted to establish a windbreak of mixed 
shrubs, Cottonwood (Populus spp.), and scotch pine {Pinus sylvestris L.). In 1995, the entire 
55 acres were taken out of the agricultural lease agreement. In 1996, an additional 6.3 acres 
in the demonstration area were bid in the Conservation Reserve Program (CRP) paying 
$69/acre/year for a 10-year period. The remaining 46 acres were developed as an 
intercropping system with both temporal and spatial components. 
Thirty acres of black walnut (Juglans nigra L.) and other mixed hardwoods are being 
planted at a 11 'x 66' spacing over a three-year period beginning in 1996. Intercropped 
within the black walnut rows were sweet clover {Melilotus oficinalis Lam.), flint or Indian 
com (Zea mays L.), and organic soybean (Glycine max L. Merr.). During 1995, 50 acres 
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were planted to clover, and in 1996,39 acres ere in clover, with flint com planted within 7 
acres of black walnut rows (Fig.2.). In subsequent years and until expected crown closure 
begins (year 15), the land will be rotationally intercropped with the three agronomic crops 
(clover, Indian com, and soybeans). Black walnut will be grown for nut production, veneer, 
and wildlife habitat. Nut production is expected to begin in year 15 and continue until year 
76. Selective harvest begins in year 50. 
Wild plums (Prunus spp.), wild raspberries (Rubus spp.), and milkweed (Asclepias 
syriaca L.), were considered as secondary food crops within the system. The agroforestry 
system is expected to produce conservation benefits such soil rejuvenation and improved 
water quality while avoiding the use of agri-chemicals. In 1995, the tribe banned all 
chemicals in the agroforestry system. 
Continuing Tribal Land-use Planning 
During the 1990s, gambling casino revenue has allowed the tribe to expand its land 
base, reacquiring previously lost lands within the reservation. Given the desire to expand 
tribal land ownership, the Winnebago Tribe is in the process of determining what land should 
be purchased and what types of needs are to be met with acquisitions. Future land purchases 
and planning decisions regarding the current land base including the agroforestry 
demonstration, local knowledge of the land base and its ties to spiritual, cultural, and 
environmental impacts were explored through the use of a Participatory Rural Appraisal 
(PRA) in 1996. 
PRA Approaches in Land-use Planning 
Rapid appraisal was chosen to facilitate community-based decision-making related to 
tribal land-use. Rapid appraisal is a mixture of methods or techniques such as diagramming, 
informal interviews, key informants, and preference rankings that use a multi-disciplinary. 
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semi-structured format for collecting information in a low-cost and rapid marmer. During the 
1980s a shift occurred in rural appraisal methods towards the inclusion of local direction. 
These appraisal methods became known as Participatory Rural Appraisal (PRA). Emphasis 
is placed on participation and direction from the people whose well-being will come from the 
information collected and research generated. Studies using rapid appraisal for rural 
development are numerous and have covered a wide range of natural resource purposes: 
resource economics (Pretty and Scoones 1989), resource planning (Scoones and McCracken 
1989), and community forestry (Molnar 1989 and Messerschmidt 1991). 
The Winnebago Participarory Rural Appraisal 
In the summer of 1996, a PRA was conducted with the Winnebago tribe with two 
interrelated purposes. First, data were needed by the tribe to plan future land purchases and 
second to collect information relating to the agroforestry system. The PRA took place over a 
2 '/2 month period with planning occurring on site. The PRA team consisted of five members, 
four Winnebago Tribal members (two members from the Wirmebago Land Management 
Department and two interns from a local Indian community college) and one non-Indian 
member firom Iowa State University. Within the reservation, five geographical areas were 
considered: (1) newly acquired lands in the westem portion of the Wirmebago reservation 
(currently leased or in the USD A Conservation Reserve Program), (2) the village area of 
Winnebago, (3) an area located along the Missouri River, (4) the Wildlife Refuge, and (5) the 
Bison Refuge. 
Brainstorming was used to decide what information to obtain for each area and to 
generate a list of potential participants fi^om existing Winnebago community groups. Seven 
groups representing gender and age differences were contacted to determine participation 
interest. Representatives from each group were personally contacted and the Winnebago 
community was invited to participate in a "community survey" plarmed over a five-day 
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period. Each day during this period, certain activities for the PRA were to be carried out at a 
particular site. Participants were to use diagramming, flowcharts, and pie charts to examine 
issues of concern for each land area. An orientation day prior to the five-day study period 
was held to inform potential participants about activities planned and to ask if participants 
had any questions. Only one participant came to the orientation. 
Another brainstorming session was held to develop strategies to increase community 
participation. The PRA was revised in a informal and less intimidating format. The first 
phase of the PRA was "re-tooled" as "Tour the Rez." Each day for the five-day period four 
to twelve participants visited the five areas mentioned above (Fig. 3). Feedback fi-om the 
tour was used to plan the second phase of the PRA which was an informal questionnaire 
titled "Continuing the Circle," referring to the connection of the Ho-chungra people and the 
land and its resources. A non-random sample of 246 participants from the community (out of 
a Wiimebago community base of ~ 1,000) took part in the survey. The questionnaire format 
was used to allow participation in a more private format and to encourage wider community 
participation. 
The last phase of the PRA used 30 informal interviews with Winnebago Tribal 
Council and community members. Main crop components (eg., flint com, soybeans, seed 
com, clover, and black walnut) and secondary crop components (eg., berries, plums, and 
milkweed) for the agroforestry demonstration were rated in a decision matrix on a scale of I 
(least value) to 10 (greatest value). Each participant was asked to rate crop components 
separately based on four different types of criteria: cultural, spiritual, food source, and 
opportunity to teach the youth. Rankings for each crop type were summed and means 
computed over the thirty participants. 
Results 
The agroforestry demonstration has five objectives from the Winnebago Land 
Management Department. These objectives were broken into four categories: economic. 
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socio-cultural, environmental, and risk (Table 1.) The PRA linked these factors to the 
Winnebago Land Use Plan and the changing needs of the tribe. Because the objectives also 
involve economic concerns, an economic analysis of the agroforestry system was performed. 
Values for agroforestry products were based on market prices in the Winnebago community. 
The analysis assumed an investment period of 76 years with land-use costs and benefits 
changing during the production cycle. Because of differences in output benefits and input 
costs, especially for labor-intensive crops such as flint com, outputs and inputs were 
separated by crops. The spatial dynamics of the agroforestry intercropping were incorporated 
into the model by reducing areas under cultivation during the life cycle for black walnut. A 
total of 55 acres was considered available for cropping in year 1,42 acres in years 2-10, 35 in 
years 11-14, and 33 in year 15. Discounted cash flows were determined. The agroforestry 
system had an annual equivalent value of $63/acre, net present value of $57,132 for the entire 
55 acres, and a benefit-cost ratio of 1.2 at 6% real annual rate of return. 
The PRA revealed a strong preference for keeping the area for wildlife purposes 
(Table 2). Spiritual uses (23%) were ranked only slightly below wildlife uses (27%) as a first 
preference of land-use for the Missouri River corridor. Overall interest in horticultural 
activities was moderate with more interest in family type gardens (Table 2). The most 
limiting factors related to personal involvement with agroforestry components were time, 
money, and equipment (Table 3). Trees were rated as strongly important for both cultural 
and wildlife reasons and only moderately important for economic reasons (Table 3). Since 
the woody component of the agroforestry begins to be the dominant crop after years 16 to 20. 
it is important that the desired long-term use be a forested system. Because of the wildlife 
habitat provided by the system, this fits very well with the desired high priority for wildlife in 
the area and the important spiritual connections to the area. As a horticultural crop 
preference, flint/Indian com ranked very high (Table 3). This was also reflected in 
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preference rankings which were highest for cultural, spiritual, and opportunities to teach the 
youth for flint/Indian com (Table 4). 
It is important to recognize the context of other competing land uses within which 
forestry and agroforestry system decisions must be made (Table 2). The highest priority of 
land-use in the tribe/community was the need for housing. Additionally, decisions must be 
made for the immediate needs for education and health facilities. The PRA identified the 
need for information for individual tribal members on current land issues and individual land 
ownership. All data and results have been presented to the Winnebago Tribal Council and 
the community through the Department of Land Management, and at an open community 
meeting held in Feburary of 1997. The PRA information is being used to guide on-going 
land-use planning and direct land purchases by the tribe. 
Conclusions 
Tying the Agroforestry Demonstration to Community and Tribal Needs 
Considering the agroforestry demonstration, economic retums are not the sole basis 
for decision-making for the tribe. The tribal objectives for the demonstration system include 
cultural, environmental, and spiritual factors which are not separate from one another in the 
decision-making process. For example, for the past three years, the agroforestry system 
demonstration has been integrated with some of the programs and needs of the Wirmebago 
tribal members and community. In 1995 and 1996, clover produced from the area was used 
by the Wirmebago Bison Project. Also, about four acres of the demonstration area were used 
by the Native American Church and by the Wirmebago Language and Culture Program for 
growing Indian com. Because of its strong connection to culture and spiritual values, the 
inclusion of Indian com into the system offered the greatest opportunity for incorporating 
important socio-cultural factors. Black walnut will help in achieving long-term goals of 
reforestation of the area and the enhancement of wildlife. The banning of all pesticide use for 
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the demonstration area makes pesticide-free secondary products such as milkweed and 
raspberries available while addressing specific environmental concerns by the tribe. The 
annual net economic return of the system at $63/acre will be slightly less than land rent 
($75/acre). However, the system will allow for greater control of land-use by the tribe and 
help achieve important cultural, spiritual, and environmental goals. If examined along with 
non-economic opportunities, agroforestry has very high potential for providing various long-
term benefits while aiding in die fulfillment of multiple land objectives in the 1989 Land-
Use Plan. 
The agroforestry demonstration is one component of many, and sometimes 
competing, land-use among several used by the tribe. Agroforestry systems, when properly 
planned, have the potential to meet people's production needs but, even more importantly, 
can serve as a way to keep a people's spiritual and cultural values through connection to the 
land. Agroforestry should not be expected to be a panacea for incorporating economic, 
cultural, and environmental needs for a community. It should be seen as a part the overall 
land-use issues that cormect the needs and values of the tribe to land-use opportunities. 
Quote from Winnebago Tribal Chariman John Blackhawk 
I am pleased with the process that was developed to further changes near and around 
the Missouri section of land. It has been nearly ten years since the tribe made the 
commitment to change the way the land has been utilized for the past fifty years (constant 
farming) to something that is more conservation based. In addition I am satisfied with the 
participartory methods that were used in determining the future use of the land. This 
community should be commended for their insights in the deliberation about their lands. It is 
from these findings that confirm the need to change many of the ways we view our lands as 
leaders of our nation. 
50 
Literature Cited 
Johnson-Trussel Company. 1989. The Winnebago Tribe Land Use Plan. Prepared forthe 
Winnebago Tribe of Nebraska. Johnson-Trussel Co., Albuquerque, NM. 23p. 
Messerschmidt, D.A. 1991. Rapid rural appraisal for community forestry: The RA process 
and rapid diagnostic tools. Technical Paper No. TP 91/2. Nepal: Institute of Forestry. 
Mohiar, A. 1989. Community forestry: Rapid appraisal. Forestry Note 3. Rome: Food and 
Agriculture Organization. 
Pretty J.N., and I. Scoones 1989. Rapid rural appraisal for economics: Exploring incentives 
for tree management in Sudan. London: IIED. 
Rule, L.C., J.P. Colletti, R.R. Faltonson, J. Rosacker, and D. Ausbom. 1995. The 
Winnebago tribe's land-use planning: altematives in forestry and agriculture. J of For. 
93:39-43. 
Schultz, R. C., J.P. Colletti, R.R. Faltonson. 1995. Agroforestry opportunities for the United 
States of America. Agroforestry Systems. 31:117-132. 
Scoones I. and J. McCracken. 1989. Participatory rapid rural appraisal in Wollo: Peasant 
association planning for natural resource management. London: IIED. 
Smith, D. H. 1994. The issue of compatibility between cultural integrity and economic 
development among Native American tribes. American Indian Culture and Research 
Journal. 18:177-205. 
Smith, D. L. 1996. Ho-Chunk tribal history: The history of the ho-chunk people from the 
mound building era to the present day. Unpublished document. 
Walker, D.H., F.L. Sinclair, and B. Thapa. 1995 Incorporation of indigenous knowledge and 
perspectives in agroforestry development. Agroforestry Systems 30:235-248. 
51 
Table 1. Agroforestry demonstration objectives (Personal communication. Bureau of Indian 
Affairs - Winnebago Agency, Winnebago, Nebraska) and their relationship to decision criteria 
chosen. 
Agrotbrestry demonstration objectives Decision criteria 
l"o protect and aid in the turther development of the natural 
resources of the Tribe: wildlife and resource management 
purposes 
To involve the Tribe as an owner-tenant 
To integrate educational and employment opportunities for 
the youth of the Winnebago Tribe. 
To remove the use of a^cultural chemicals on the 
demonstration site to eliminate surface and ground water 
contamination. 
To make agricultural sites available to provide for economic 
opportunities for tribal members. 
tnvironmental/Cultural 
Risk 
Cultural/Economic 
Environmental 
Economic 
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Table 2. General land-use preferences obtained from informal survey "Continuing the 
Circle", July 1996. 
(Question Item 
huture land purchases 
n=237 
Uses for land in the 
Missouri River Area 
n=229 
Land uses most needed for 
the Winnebago village area 
n=240 
Response Choices Response 
1" preterence: Housing 
2'*' preference: Housing 
3"* preference: 
Recreation) 
I" preference: Wildlife 
2°^ preference: Wildlife 
3"* preference: Recreation 
77% chose Housing 
51% chose Education 
51% chose Medical 
facilities 
50% chose Nursing home 
• Agriculture 
' Industrial 
• Education 
• Recreation 
' Housing 
• Bison 
• Spiritual • Recreation 
• Housing • Roads 
• Forestry • Other 
• Housing 
• Recreational facilities 
• Emergency facilities 
• Medical facilities 
• Group home for youth 
• Utilities development 
• Battered/abused shelter 
• Senior assisted living 
facilities 
•Nursing home recreation 
facilities 
• Forestry 
•Wildlife 
• Agricultural 
•Wildlife 
• Education 
•Child care 
•Nursing 
home 
• Industries 
• Senior 
housing 
• Other 
Type of housing preferred • individual • Scattered 
n=230 sites 
•Cluster 41% chose Individual 
44% chose Scattered 
Type of land owned 
n=225 
•No land owned 
• Undivided Interest 
• Fee land 71 % had no land owned 
•Not sure or not sure 
Current land lessee 
n=183 
• Not being leased 
•Winnebago Tribe 
•Tribal-member 
•non-Indian 59% had no land being 
• Not sure leased 
or were not sure 
26% being leased by non-
Indians 
15% by Winnebago Tribe 
or Tribal -member 
What participants land is 
being leased for 
n=I72 
Mark on map direction 
desired for community 
expansion 
n=193 
•Not being leased 
• Timber 
• Industrial 
• Not sure 
• Northwest 
' Southwest 
• Cash crops 
• Residential 
•Other 
•Northeast 
• Southeast 
56% had no land owned 
or not sure 
29% for cash crops 
7% residential purposes 
2% industrial purposes 
2% timber 
53% Northeast 
30% Southwest 
29% Northwest 
25% Southeast 
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Table 3. Specific land-use preferences for the Agroforestry Demonstration, Wildlife and 
Bison Refuges obtained from the informal survey "Continuing the Circle". 
Question Item 
l ypes of horticultural crops 
of interest 
n=229 
Level of interest in 
horticultural activities 
n=244 
Response Choices Response 
1" preference: Indian/hhnt com 
I""* preference: Sweet com 
3"* preference: no clear preference 
Moderate to strong 
• Indian com • Berries 
•Sweetcom 'Ma-heench 
• Nut crops • Native plums 
• Medicinal plants 
•None 
• Moderate 
• A little 
• Strong 
• Mushrooms 
• Soybeans 
• Vegetables 
•Other 
' Somewhat 
• Very strong 
Interest in cottage industries 
(growing and selling garden 
produce locally) 
n=245 
Interest in family gardening 
n=245 
Interest in truck farming 
n=243 
Factors which would 
limit involvement in 
horticultural activities 
n=225 
•None • A little • Somewhat 
• Moderate • Sfrong • Very strong 
•None • A little • Somewhat 
• Moderate • Strong • Very strong 
•None •A little • Somewhat 
• Moderate • Strong • Very strong 
•Time • Money • Equipment 
• Land • Labor •Transport 
Moderate 
Moderately strong 
None to moderate 
1" preference: Time 
2""' preference: Money 
3"* preference: Equipment 
Importance of growing 
Indian com 
n=246 
Importance of growing 
trees 
n=24I 
Importance of the Bison 
Project and Winnebago 
Bison Refuge 
n=2I8 
• No importance 
• Moderately important 
• Strongly important 
• No importance 
• Moderately important 
• Strongly important 
•Culturally significant 
• Spiritually significant 
• Dietary food source 
• Mildly important 
• Very important 
Cultural reasons; Strongly 
Food source: Very 
Health reasons: Moderate 
to very 
Economic reasons: Moderate 
Educational reasons: Moderate 
to very 
• Mildly important 
• Very important 
Cultural reasons: 
Recreation reasons: 
Wildlife reasons: 
Medicinal reasons: 
Economic reasons: 
Educational reasons: 
Strongly 
Very 
strongly 
Strongly 
Moderate 
Moderate 
Moderate 
to very 
1" ranking: Cultural 
2"'* ranking: Cultural / Spiritual 
3"* ranking: Dietary food source 
Wildlife values 
n=I87 
• Just to have around 
• Fishing 
• Hunting 
• Bird watching 
1" ranking: Just to have around 
2""' ranking: Fishing) 
3"* ranking: Just to have around 
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Table 4. Mean ratingsfor socio-cultural values for primary and secondary cropping 
components for an agroforestry intercropping system. Crop components are ranked 
on a scale from 1 (least value) to 10 (greatest vdue). 
Crop component Cultural Spintual hood Opportumties 
importance importance Source to teach 
youth 
Primary products 
Flint/Indian com 10 7 8 6 
Black walnut 5 2 6 4 
Soybeans 3 1 2 2 
Clover 3 I 2 2 
Secondary products 
Berries 4 2 5 3 
Mixed shrubs 5 2 3 4 
Milkweed 7 4 7 5 
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Figure 1. The agroforestry demonstration site consisting of a 55 acre 
triangular section of bottom-land located along the Nebraska side of the 
Missouri River. 
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Figure 2. Flint or Indian com intercropped within 11 'x 66' rows of black 
walnut. The black walnut planting is pictured to die right in the photograph. 
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Figure 3. "Tour the Rez" participants, Richard Walker and MySoul 
E^th Walker listen to Lisa Whitewing describe recent land purchase 
in western portion of the reservation. Comments and information gathered 
during this phase were used to plan information to be gathered in the 
informal survey "Continuing the Circle". 
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CHAPTER 5. GENERAL CONCLUSIONS 
General Discussion 
Participatory Rural Appraisal (PRA) techniques can facilitate inclusion of indigenous 
or local knowledge (IK) as an integral part of a land use decision process. The use of 
information obtained from the Wirmebago PRA provided a forum for community awareness 
and a starting point for participation in community expansion, future land purchases, 
community needs, and agricultural and forest land issues. Within the context of the 
agroforestry system, this means understanding how choice of horticultural products can allow 
for the integration of IK and how IK will affect the decision-making process. Valuing IK in a 
project analysis means allowing for belief systems to direct what is important in project 
benefits. "Continuing the circle" is part of a belief system; it represents a way of relating IK 
to preferred land use and a way of relating to the world that is Wirmebago. For outsiders 
(e.g., researchers) who are used to linear decision-making processes of problems, goals, 
decision criteria, data, alternatives, evaluation of best alternatives, and implementation, 
failure to recognize the importance of IK-linked decision-making processes means finding 
solutions for which there are no problems. PRA methods aided in allowing Wirmebago 
culture and belief systems, their IK, and land-use decisions to be interconnected. 
Costs and benefits differ due to the temporal differences or timing of items in 
agroforestry and agronomic systems. Economic costs occur early on in agroforestry systems 
with benefits accruing much later in the project cycle. This means benefits have less impact 
when discounted to the present. Returns are similar for the non-market benefits of 
agroforestry systems which accrue as time increases whereas systems without agroforestry, 
such as com-soybean rotation, have negative non-market benefits which accrue over time 
(Nair, 1993). 
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Due to differences in value systems between indigenous people and Euro-American 
cultures (Adamowicz, 1994), problems exist in using purely economic criteria with 
agroforestry projects. Some of the most important benefits firom the agroforestry 
demonstration based on the PRA are non-market values which are difficult to incorporate 
using methods which assume the classical economic assimaption of utility and preference. 
Values for non-market goods are usually thought of as environmental externalities, but 
products also have cultural values which can be considered an externality that affects the 
social value of a good. Adamowicz, et al. (1994) conclude that if aboriginal societies hold 
more values in the sacred realm than Euro-American societies, and taboo and revered 
resources remain external to valuations, then non-market valuation approaches will 
systematically be under-represented relative to Euro-American values. For the Winnebagoes, 
an excellent example is flint/Indian com which is an important product in the agroforestry 
system not for of its monetary value but for its strong cultural and spiritual value. Decision 
matrices allowed these non-market externalities to be considered at the project level for an 
agroforestry system. 
When PRA results and economic analysis are combined, the agroforestry system is 
examined through two value systems. Examining the agroforestry system in the context of 
other land-use issues provides for a more comprehensive view of the social, economic and 
cultural needs facing the Winnebago Tribe and community. The agroforestry demonstration 
is one component of many and sometimes competing, land-use needs by the tribe. While 
connected and part of the dynamics of an integrated system of land-use, agroforestry provides 
a starting point for integrating resources and economic needs within the cultural needs of the 
tribe. That is, agroforestry systems when properly plarmed, have the potential to meet 
people's production needs but even more importantly, it can serve as a component in the 
maintenance of a people's spiritual and cultural values through their connection to the land. 
60 
For the Winnebago tribe the research undertaken has provided a foundation for land 
management and other departments (such as health) to make decisions in terms of current and 
future needs for the community. The project received an overall positive reception when 
results were presented at a conmiunity forum and is seen by Winnebago Land Management 
as a catalyst for individual involvement in tribal land issues. 
Recommendations for Future Research 
Agroforestry research is increasingly looking beyond the biological process of 
systems to examine economic and social processes of these systems. As attention to 
indigenous knowledge systems and PRA as partners with institutional research gains 
acceptance, agroforestry research will broaden to include direction from the people who will 
be most impacted by the research. Future research in the economics of these systems needs 
to start with the premise of mutual understanding of the cultures involved. PRA offers one 
way to do this but should not be thought of as an end in itself. If cultural impacts are to be 
considered as social costs in a project, then they should also be included as social benefits. 
Valuing indigenous knowledge should be examined as an integral system of projects where 
environmental non-market benefits often intermeshed with socio-cultural benefits so that 
valuing one affects the other. Future research is suggested in adjusting utility theory for 
valuing preference structure for indigenous people and exploration of this utility difference 
among individuals for communal lands. 
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APPENDIX A 
SURVEY INSTRUMENT 
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Continuing the Circle 
The following is a list of questions from the Land Management Department for the Winnebago Tribe. The 
purpose of the survey is to be as a guide to determine future land purchases, determine the level of awareness of 
existing uses, and determine how to make existing and future resources available to community members. 
Please Circle the following as it pertains to you: 
1. Male Female 
2. Winnebago Tribal member other Tribal member non-Indian 
3. Resident of Winnebago Reservation Non-Resident of Winnebago Reservation 
4. Age: 0-25 years 25-35 years 35-55 years 55 + years 
5. The following are a list of land uses for future land purchases. Please place a (i), (2), and (3) for the top three 
most important to you. Start with number one (1) as your first preference for land purchases, number two (2) as a 
second preference and number three (3) as a last choice for land preference. 
Agriculture Forestry Housing Education 
Recreation Industrial Wildlife Bison 
6. The following items refer to the river area. Please place a (I), (2), and (3) for the top three most important to you. 
with number one (I) being what your highest value for the area, number two (2) your second value for the area, and 
number three (3) your lowest value for the area. 
Spiritual Recreation Agricultural Housing Roads Wildlife _ 
Forestry Other 
7. The following refers to various horticultural products.. Please place a (1), (2), and (3) for the top three most important 
to you with number one (I) being what you have the most interest in, number two (2) which you have second most 
interest in, and number three (3) your least interest in. 
Indian com Berries Mushrooms Vegetables Native plums 
Nut crops 
Medicinal plants sweet com soybeans Ma-heench Other 
Please circle the appropriate phase or picture as it applies to you: 
8. If land was made available for horticultural activities (growing Indian corn, berries, mushrooms, ma-heench, etc...) 
my level of interest would be? 
0 12 3 4 5 
None A little Somewhat Moderate Strong Very strong 
9. My level of interest in being involved in cottage industries (growing and selling of horticultural products locally) is 
0 12 3 4 5 
None A little Somewhat Moderate Strong Very strong 
10. My level of interest in being involved in family gardening (growing of horticultural products for home use) is 
0 12 3 4 5 
None A little Somewhat Moderate Strong Very strong 
11. My level of interest in being involved in truck farming (growing of horticultural products from roadside) is 
0 12 3 4 5 
None A little Somewhat Moderate Strong Very strong 
12. The following refers to factors which would limit your involvement in horticultural activities. Please place a (1), (2), and 
(3) for each that would limit you with one (1) being the most limiting and three (3) the least limiting factor. 
Equipment Labor ^Time Money Transportation Land 
The following items relate to Indian corn. 
13. The growing of Indian corn is important to me for cultural reasons. 
0 12 3 4 
No importance Mildly ImportantModerately important Veiy important Strongly important 
14. The growing of Indian corn is important to me as a food source. 
0 12 3 4 
No importance Mildlv importantModerately important Verv important Stronglv important 
(PLEASE TURN PAGE OVER). 
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15. The growing of Indian corn is important to me for health reasons. 
0 12 3 
No importance Mildly important Moderately important Very important 
The growing of Indian corn is important to me for economic reasons. 
0 12 3 
No importance Mildly important Moderately important Very important 
The growing of Indian corn is important to me as a educational reasons. 
0 12 3 
No importance Mildly important Moderately important Very important 
following relate to trees. 
Growing trees is important to me for cultural reasons. 
0 12 3 
No importance Mildly important Moderately important Very important 
Growing trees is important to me for recreational reasons. 
0 12 3 
No importance Mildly important Moderately important Very important 
Growing trees is important to me for wildlife reasons. 
0 12 3 
No importance Mildly important Moderately important Very important 
16. 
17. 
The 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
Growing trees is important to me for medicinal purposes. 
0 12 3 
No importance Mildly important Moderately important Very important 
Growing trees is important to me for economic reasons. 
0 12 3 
No importance Mildly important Moderately important Very important 
Growing trees is important to me for educational reasons. 
0 12 3 
No importance Mildly importantModerately important Very important 
Strongly important 
Strongly important 
Strongly important 
Strongly important 
Strongly important 
Strongly important 
Sirongly important 
Strongly important 
Strongly important 
The following refer the Bison Project and Winnebago Bison Refuge. Please place a (1), (2), and (3) for the top three 
that are most important to you with one (1) being the most important, number two (2) being the second most 
important, and three (3) being the least important to you. 
I see the bison as 
A dietary food source ^Culturally significant Spiritually significant 
Please circle the types of wildlife or evidence of wildlife you have seen in the past year. 
Deer Raccoons Beaver Skunks Eagles Squirrels 
Waterfowl Hawks Rabbits Pheasants Fish Other 
T urkevs 
26. Please circle all that are part of the Winnebago clan system. 
Thunderbird Warrior Eagle/Pigeon Bear Wolf Water-Spirit 
Turtle Deer Elk Sun Snake/Fish 
27. The following are a list of wildlife values. Please place a (I), (2), and (3) for top three that are important to you 
with number one (I) being your highest value for wildlife, number two (2) your second highest, and 
number (3) your lowest. 
Hunting Bird watching Fishing ^Just to have around None 
28. Please circle the uses of land in the village area you feel are most needed in the community. 
Housing 
Recreation Facilities 
Emergency Facilities 
Industries Education 
Group Home for Youth 
Senior Housing 
Senior assisted living facilities 
Nursing Home Recreation Facilities 
Medical Facilities 
Utilities development Other 
Battered/abused shelter 
Nursing Home 
Child Care 
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Please circle each as it pertains to you: 
29. The type of land use I prefer for housing is 
Individual Scattered sites Cluster 
30. What type land do you own? 
No land owned Undivided interest Fee land Not sure 
31. Who is currently leasing your land? 
Not being leased Winnebago Tribe Tribal-member non-Indian Not sure 
32. What type of use is your land be leased for? 
Not being leased Cash crops Timber Residential Industrial Other Not sure 
33. Place (X) in the section where you would like to see the community expanding ? 
Pee-na-gee-gee 
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APPENDIX B 
SOURCES AND ASSUMPTIONS FOR ECONOMIC 
ANALYSIS 
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AGROFORESTRY SYSTEMS 
YEAR iCOSTITEM SOURCE ASSUMPTIONS 
I 1 Qover SO acres are available 
; Site prep-tandem disk 1994 Iowa Fann Custom Rate Survey S1 l/acrex SO acFe$=SSSO 
; Seeder-one dme purchase Darrell Ausbom (BIA Forester) =S300 
i Seeding cost Darrell Ausbom (BIA Forester) S7.S(Vhourx8hotirs= $60 
I Seed cost- sweet clover ISU Extension - Or. Bamhait .60«/1b at 1 llb/acrcx S0acre^S330 
; Cutting, baling, trucking 1994 Iowa Farm Custom Rate Survey S13.S/acrex 46 acres •*- S7/baIexlSS bales - SI.760 
Cover touU=$3107 
Windbreak 8.S acres 
Planting Darrell Ausbom (BIA Forester) $I50/acrc x 8.8acres=SI320 
Seedling cost Darrell Ausbom (BIA Forester) S600 
Fabric mat Oarreil Ausbom (BIA Forester) S2500 m SlSO/role 
Windbreak total=M220 
Total for Year I CostS7327 
YEAR 
2 'Qover 39 acres in clovcr 
iSlte prep-tandem disk 1994 Iowa Farm Custom Rate Survey S1 l/acrex 39 acres=S429 
Seeding cost Darrell Ausbom S7.S0/hourx8hours=» S60 
Seed cost- sweet clover ISU Extension - Dr. Bamhart .60t/lb at 1 llb/acrex 39 acre=S257 
Cutting, baling, trucking Darrell Ausbom Cutting &baIing=500+Trucking=S245; total = S745 
Clover totaI=S K491 
Indian Com 4 acres in Indian com (4 acres planted but only 2 acres harvested) 
I disking & 1 cultivating 1994 Iowa Farm Custom Rate Survev SI l/acrex4acre $I2/acre x 4 acres = S92 
Seed Lisa Whitewing (Winnebago Tribe) SI/2quarts($l/3 Ibs.>-need 10 lbs/acre x 4 acTe$=$40 
Planting 1994 Iowa Farm Custom EUte Survey $16/acres X 4 acTes=S64 
Weed control -by hand Elaine Rice (Winnebago Tribe) 2 people X 2 days x $6.S0/hour x 8 hours x 2 acrcs =$416 
Harvest and processing Anita La Rose (Winnebago Tribe) 2 people X 2 days x $6.SO/hour x 8 hours = $416 
2 people X 3 days xS6.5(Vhour x 8 hours = S624 
Indian com local = SI.700 
Black Walnut 10 acres will be planted over 3 year period 
Weed Barrier Darrell Aubom (BIA Forester) =$4,000 
Rootstock Darrell Aubom (BIA Forester) .=S0 
Planting - rootstock Darrell Aubom (BIA Forester) S1 SO/acrex 10 acres= S1 ^ 00 
Black walnut=S5,S00 
Windbreak 8.8 acres 
Replanting Darrell Ausbom (BIA Forester) SSO/acre x 8.8acres=$440 
Seedling cost Darrell Ausbom (BIA Forester) S270 
Windbrealt iotal=S7I0 
Total for Year 2 Cost S9461 
YEAR Soybeans 29 acres in soybeans 
3 Organic fertilizer Oak Creek Farms- Eagar Nebraska $18.6/acre x 29 acres = S540 
Site prep- disking twice 1994 Iowa Farm Custom Rate Survey Si I/acrex 29 acrcs x 2=S638 
Seed Crop Enterprise Record State Summary 19 SI6/8cre x 29 acres - S464 
Planting 1994 Iowa Farm Custom Rate Survey S16/acre x 29 acres = $464 
Weed control 
Rotary Hoe 1994 Iowa Farm Custom Rate Survey $9/acrc x 29 acres = $261 
Cultivator 1994 Iowa Farm Custom Rate Survey SI2/acrc x 29 acres = $348 
Harvesting 1994 Iowa Farm Custom Rate Survey $3I/acrcx (.08/busheI + .28 bushel) x 27.5 bushels= SI.186 
Soybean total=$3901 
Indian Com 4 acres in Indian com 
1 disking & 1 cultivating 1994 Iowa Farm Custom Rate Survey SI I/acrex4acre $12/acre x 4 acres = $92 
Seed Lisa Whitewing (Wirmebago Tribe) Sl/2quarts($l/3 lbs.)-need 10 lbs/acre x 4 acres=S40 
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'Planting Elaine Rice (Winnebago Tribe) 2 people x 2 days x S6.5Q/hour x 8 hours x 4 acres - $832 
Weed control -by hand Elaine Rice (Winnebago Tribe) 3 people X 2 days x $6.50/hour x 8 hours x 4 acres = $ 1248 
twice 3 people X 2 days x S6.50/hour x 8 hours x 4 acres - $1248 
Harvest and processing Anita La Rose (Winnebago Tribe) 3 people X 2 days x $6.50/hour x 8 hours x 4 acres = SI248 
6 people % 2 days x $6.50/hour x 8 hours x 4 acres - $3744 
Indian com tool = S8 J26 
BUck Walnut 10 acres will be planted over 3 year period 
Same as in year 1 with the additon of pnin $5500 $720 » $6,220 
cost for material planted in year 1 pruning^7 minutes/tree=7 trees/hrxThours; 
Prxming Darrell Ausbom (BIA Forester) 50 trees/day: 600/50= 12 days x S60/day= S720 
Black walnut total =$6,220 
Total costs Year 3 Cost SI 8647 
YEAR Gover 42 acres available: 14 per crop (Indian com/soybeans/cIover_ 
4 Site prcp-iandcm disk 1994 Iowa Farm Custom Rate Survey SI l/acrex 14 acres=$154 
Seeding cost Darrell Ausbom $7.50/hourx8hours= $60 
Seed cost* sweet clover ISU Extension - Dr. Bamhart .60tylbat lllb/acrex 14acre=S92 
Cutting, baling, tmcking Darrell Ausbom SI7/acre x 14 acres +• S7/bale x 42 bales = S532 
.. . . 
Clover total=S838 
Soybeans 14 acres in sovbeans 
Organic fertilizer Oak Creek Farms- Eagar Nebraska SI8.6/acrex 14 acres = $260 
Site prep- disking twice 1994 Iowa Farm Custom Rate Survey $1 l/acrex 14 acres x 2=$308 
Seed Crop Enterprise Record State Summary I9:$l6/acre x 14 acres = $224 
Planting 1994 Iowa Farm Custom Rate Survey $I6/acTe X 14 acres = $224 
Weed control 
Rotary Koe 1994 Iowa Farm Custom Rate Survey $9/acre x 14 acres = $126 
Cultivator 1994 Iowa Farm Custom Rate Survey S12/acrc x 29 acres = $348 
Harvesting 1994 Iowa Farm Custom Rate Survey $3 l/acrex + (.08;bushcl + .28 bushel) x 27.5 bushcls= S573 
Soybean iotal=$I 883 
Indian Com 14 acres in Indian com 
Fertilizer Oak Creek Farms' Eagar. Nebraska SI8.5X 14 acres =$260 
\ disking & \ cultivating 1994 iowa Farm Custom Rate Survey Si l/acrex4acre + S}2/acre x 14 acres = $322 
Seed Lisa Whitewtng (Winnebago Tribe) $I/2quarts(SI/3 Ibs.)-need 10 lbs/acre x 14 acres=$I40 
Planting 1994 Iowa Farm Custom Rale Survey $16 /acres X 14 acres= $2912 
Weed control -by hand Elaine Rice (Winnebago Tribe) 3 people X 2 days x $6.50/hour x 8 hours x 1 4 acres = S624 
twice 3 people X 2 days x $6.50/hour x 8 hours x 14 acres - $624 
Harvest and processing Anita La Rose (Winnebago Tribe) 3 people X 2 days x $6.50/1iour x 8 houn x 14 acres = S4368 
6 people X 2 days x S6.50/hourx 8 hours x 14 acres = $13,104 
Indian com total = $29,702 
Black Walnut 10 acres will be planted over 3 year period 
Same as in year 2 but with pruning cost $6220 = S720 
for trees planted in years I and 2 Black walnut total =$6,940 
- -
Total costs Year 4 
- - - - -
Cost S39363 
. .. -
Ws 
YEAR Clover Same as year 4 
5 
Soybeans Same as year 4 S 1.883 
Indian com Same as year 4 $29,702 
Black walnut Pruning costs for year 3 -30 acres of trees $720 x 3+$l.l25+S40O+$l.00O+-$500= S5.I85 
Scion material Univ. of Nebraska- Bill Gustufuson $l.25/stickx60trees/acrexIOacres-«-regrafting 50%survival 
GraAing training-year 1 only Iowa State Univ. - Paul Wray $40/personxl0 people = $400 
Crafting- labor Iowa State Univ. - Paul Wray 4-12 grafts/hour.64 grafts/day- need 900 grafts ^S1000 
Greenhouse- year 1 only Hummer's Cataloj: ^S500 
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Black walnut total - $5.185 
Total costs Years CostS37608 
YEAR iOover Same as year 4 $838 
6 
Soybeans Sameasyear4 SI.883 
: Indian com Same as year 4 S29.702 
Black walnut Grafting costs for walnut planted in year 3 S720x3 -^S1.125-^$ 1 (XHH$30(HS225=S4.810 
Pruning costs and a 20% replacement cost 20% replacement: 60ireesxl0acres^600treesx20%-
for graAing done in you 5 120graA5 or 2 acrts of grafts- SI50/acrex2acres 
SI .25/scionx240 sdons(do twice>50% take) $225 labor 
(240 grafts takes 3.75 days ar S7 50/hour =S825 
Black Walnut total = S17.843 
Total for Year 6 Cost S37233 
YEAR • Oover Same as year 4 S838 
7 
Soybeans Same as year 4 SK883 
Indian com Same as year 4 S29.702 
Black walnut Grafting costs for walnut planted in year 4 S720x3 •^SM25+S10(XH-S525+S75+S60=S4.945 
Pruning costs and a 20% replacement cost 5 % replacement year 
for grafting done in year 6 plus a 5% I acre SI.25/sctoax60 grafts (do twice -50?^ake) 
replacement costs for grafting done in year. *S60 labor (60 grafts take 1 day at $7.50/hour = $1351 
— . -
20^'» replacement year 2 = $525 
Black walnut total - S 4.945 
Total for Year 7 Cost S37368 
YEAR Cover Same as year 4 S838 
8 
Soybeans Same as year 4 SI.883 
Indian com Same as year 4 S29.702 
Black walnut Pruning costs and a 20% replacement cost S720x3 ••S525+S135=52,820 
for grafting done in year 7 plus a 5% 20'/'e replacement year 4»S25 
replacement costs for grafting done in year'5% replacement year =$135 
Black walnut total = $2,820 
Total for YearS Cost $35243 
YEAR Qover Same as year 4 S838 
9 
Soybeans Same as year 4 $1,883 
Indian com Same as year 4 S29.702 
Black walnut Prunign costs and a 5% replacement cost $720x3 S135=S2.295 
for grafting done in year 7 5% replacement year =S 135 
Black walnut total - S2,295 
Total for Year 9 Cost S34718 
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YEAR aover Same as year 4 S838 
to 
Soybeans Sameasyear4 $1,883 
Indian com Same as year 4 $29,702 
i Black walnut Pruning cost only S720x3=S2.160 
Toul for Year 10 Cost S34583 
YEAR Manager's Handbook for Black Walnut Due to shading by walnut land available to^ crop is 
lltoU General TechnioU Report NC-38 reduced (o 35 acres. I \ .7 acres per crop type. 
Trees will be approximately 5"- at 5' tree will take .397"i 
.00397 x 43560sq.ft. = I72.9sq.ft. ( r =172.9; r ^7.42 
have 7.2' taken out of production on either side of tree 
14.8* X 666*oftrcc/acrc=9885sq.ft x 1/43^60 x 30acrcs 
.=6.8acres out of production so have approx. 35 acres 
Oovcr Same as year 4 but calculated for 11.7 acre $717 
Indian Com Same as year 4 but calculated for 11.7 acre; $ 1J73 
Soybean Same as year 4 but calculated for 11.7 acre $24,939 
Black Walnut $720x3=52,160 
Total for Years 11-I4 Cost S29389 
YEAR 
- - -
Manager's Handbook for Black Walnut Due to shading by walnut land available to be crop is 
15 General Technical Report NC>38 reduced to 33 acres. 11 acres per crop type. 
Trees will be approximately d.S'at 6.8" tree will take .612% 
.00612 X 43560sq.a = 266.6sq.ft. ( r =266.6; r =9.2* 
have 9.2* taken out of production on either side of tree 
18.4* x666'oftree/acrc=l2.273s(|.ft x 1/43.560 x 30acres 
. _ . ..... 
.=8.5acres out of production so have approx. 33 acres 
Clover Same as year 4 but calculated for 11 acres $679 
— Indian Com Same as vear 4 but calculated for U acres $1,381 
Soybean Same as >'eflr 4 but calculated for 11 acres $10,296 
- Black Walnut Pruning costs $720x3=$2.I60 
Total for Yean 15 Cost S27668 
— -
Darrell Ausboni (81A Forester) $720x3=52.160 
Walnut maintenance Darrell Ausbom $2-S5/acre = $ 154 
16 Total for Years 16 
I7to76 Total for Years 17-76 Darrell Ausbom (BIA Forester) Cost S2-S5/acrc = SI54 
— -
- - - - - - -
YEAR REVENUE ITEMS SOURCE ASSUMPTIONS 
I Clover Darrell Ausbom $60/ionxl.7tons/acrex50acres« S5I00 
Total revenue for year I Revenue - SSlOO 
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YEAR 
2 Oover 39 acres in clover 
Darrell Ausbom 22lonsx S55/ton=SUIO 
Indian com Elaine Rice ISO qts of dried processed com- SOqts left in field 
lOOqts xI.5lbs^qtxS8/1bx2acres»S2,400 
Windbreak - Conservation N'ebraska County Extension S89/acrex6.8acre«S607 
Reserve Program 
Total in year 2 Revenue S4J17 
YEAR 
3 Soybean Ben Jones fhmi Oak Creek Farms- Average yield for organically grown soybeans = 27.5bushels 
402-224-3038 Low revenues-SS.SO/bushelx 27.5bushels/acrexi4acres 
Medium re>'efiues-S13.7S/bushelx 27.5bushels/8crex 29ac. 
Soybean iotal=Sl0.966 
Indian com Lisa VVhite%ving 300qts (lose of 100 qts to wildlife) 
200qtsx 1.5lb/qtx$8/1bx4acres=S9.600 
Ma-heench (milkweed) pra S20 
Berries pra S34 
Windbreak - Conservation Nebraska County Extension S89/acrcx8.Sacrc=S783 
Reserve Program 
Total for year 3 Revenue 521^27 
YEAR Soybean Ben Jones from Oak Creek Farms- Average yield for organically grown soybeans = 27.5bushels 
4tol0 402-224-3038 Low revenueS'SS.SO/bushelx 27.Sbushels/acrexl4acres 
Medium revenues-$l3.7S/busheLx 27.5btisheis/8crex Mac. 
. . . 
Soybean total-S5.294 
Indian com Lisa Whitewing 300qt$ (lose of 100 qts to wildlife) 
. . - -  —-
200qtsx 1.5lb/qtxS8/Ibx 14acrcs=S33.600 
Ma-heench (milkweed) pra '$20 ~ ^ 
Berries pra S34 
Windbreak • Conservarion Nebraska County Extension $89/acrex8.8acre=S783 
Reserve Program 
Total for year 4-10 Revenue S40^4l 
YEAR 
lltoI2 Clover Darrell Ausbom (BIA Forester) 20ionsx$60/ton=$l ^ (X) 
Soybean Ben Jones from Oak Creek Farms- Average yield for organically grown soybeans = 27.5bushels 
402-224-3038 Low revenues-S8.S0/bushelx 27.5bushels/acrexl4acres 
Medium revenues-$l3.7S/bushelx27.Sbushels/acrex Uac. 
Soybean toiaI=S4.424 
Indian com Lisa Whitewing 300qts (lose of 100 qts to wildlife) 
• - -
, 
200qtsxI.5lb/qtxS8/lbxl lacrcs=S28.080 
Ma^heench (milkweed) pra S20 
Berries pra S34 
Plums pra S37I 
Windbreak - Conservation Nebraska County Extension S89/acrcx8.8aCTe=S783 
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Reserve Program 
Total for year 1 Ul 2 — Revenue S34736 
YEAR 
I3tol4 Clover Darrell Ausbom (BIA Forester) 2C)tonsxS60/ton=S I ^00 
Soybean Ben Jones from Oak Creek Farms> Average yield for oi^anically grown soybeans = 27.5bushels 
402-224-3038 Low revenues-$8.50/buslielx 27Jbushels/acrexl4acres 
Medium revenues-S13.75/bushelx27.5bushels/acrex Mac. 
Soybean total-S4.424 
Indian com Lisa Whitewing 300qts (lose of 100 qts to wildlife) 
200qtsx 1.51b/qtxS8/1bx 11 acrcs=S2S.080 
Ma^heench (milkweed) PRA S20 
Berries PRA S34 
Plums PRA S37I 
Total for year 13*14 - Revenue S34.I29 
YEAR 
. . . .  .  -
- • - • 
16to20 Plums PRA Revenue S371 
YE.VR 
I7to75 Black Walnut Darrell Ausbom At year 17 trees planted in year 3 start producing a nut crop 
All 30 acres should be producing a nut ctop until >'ear 76 
4001b of nuts/acre x 20 acres at 8t-20</Ib 
Medium revenues •>.I4/Ibx400lb/acrex30acres=$[680 
Total nut revenue for Medium revenues • $1680 
years 17 to 75 
- - - - -
YEAR 
- . - . - — -
50 Black Walnut Darrell Ausbom Trees will be thinned to SO trees/acre (from the original 
stocking level of 60 trees/acre); mortality of 5 trees/acre 
is assumed; 5 trees/acrc will need to be cut; at age 50 
trees will be approx. 18.4" - deduct 2* for bark> have 
81 bdft (Doyle) at $2.50 bdn for veneer. 
81 bdftxS2.50/bdfb(5trecs/acrcx30acre$=$30.375 
YEAR 
60 Total for year 50 Revenue - S30375 
Black Walnut Darrell Ausbom Trees will be thinned to 32 trees/acre from past 
Stocking level of 50 trees/acre); 18 trecs/acre will be cut; 
trees will be approx. 21.6' • deduct 3" for bark * have 
118bdft (Doyle) at $3.50 bdft for veneer. 
. 
1 l8bdftx$3.50/bdftxl8trccs/acrcx30acrcs=S223.020 
— 
Total for year 60 
- -
Revenue • $223,020 
YEAR 
70 Black Walnut Darreli Ausbom Trees will be thinned to 26 trees/acre from past 
stocking level of 32 trees/acre); 6 trees/acre will be cut; 
trees will be approx. 24.9" • deduct 4" for bark - have 
I63bdfi (Doyle) at $4.50 bdfl for veneer. 
163bdfbc$4.50/bdfbc6trecs/acrex30acres=S 132,020 
— — — 
Total for year 70 Revenue- S132.030 
-  -  • 
- - - -
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YEAR 
76 IBUck Walnut Darrcll Ausbom End of rotation - all trees cut (26) 
trees wiH be approx. 28.1* - deduct 4* for bark - have 
200bdft (Doyle) at $6.00 bdft for veneer. 
200bdfbiS6.00/bdfbc26trees/acrex30acres»S936.000 
Total for ye«r 76 Revenue- S936,000 
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TRADmONAL CORN / SOYBEAN ROTATION 
YEAR COST ITEM SOURCE ASSUMPTIONS 
Com 46 acres - com following soybeans 
...75 
[•tEliaivest machinciy Estimated Costs of Crop Production .=S23.20/acre X 46 acres=SI067 
in (owa 1994 
Seed, Chemidls Estimated Costs of Crop Production .=S95.26/acre X 46 actes=S438l 
in Iowa 1994 
HanTSI machinery Estimated Costs of Crop Production .=S46.87/acre X 46 acres=$2I56 
in (ov^-a 1994 
Labor Estimated Costs of Crop Production .=S IS.OO/acrc X 46 acres=S828 
in Iowa 1994 
Total for yean 1-75 Costs-SS433 
.-odd yean only 
YEAR 
I CRP establtahment costs Oanell Ausbom (BIA Forester) Cost-$5045 
YEAR 
2 CRP establishment costs Darrell Atisbom (BlA Forester) Cost-030 
YEAR 
2,4.6 Soybeans 46 acres • soybeans following com 
...76 Preharvest machinery Estimated Costs of Crop Production =S22.2l/acre X 46 acres = S1021 
in Iowa 1994 
Seed, Chemicals Estimated Costs of Crop Production .=S74.57/acre X 46 acres = $3430 
in Iowa 1994 
Harvest machinery Estimated Costs of Crop Production .=S23.29/acrc X 46 acres = SI076 
in Iowa 1994 
Labor Estimated Costs of Crop Production .=SI5.60/acre X 46 acres = S717 
in Iowa 1994 
Total for years 2-76 Costs-S70l4 
.-even years only 
- - - • • - - -
YEAR REVENUE ITEM 
-
- - - - - -
U,5 Com Iowa Agricultural Review 46 acres -com following soybeans 
...75 Dec. 1994 assumes 1 IS bushels/acre 
(dryland farming) 
Medium revenue - $2.38/bushel X 115/bushel/acre 
X 46 acres = SI 2.59 
Total for years 1-75 Revenue-SI2,043 
.-odd years only 
YEAR 
I CRP revenue Nebraska Extension $89/acre X 6.8 acres = $607 
YEAR CRP revenue Nebraska Extension $89/aere X 8.8 acres = $783 
3.-10 
YEAR 
2,4,6 Soybeans Iowa Agricultural Review 46 acres - soybeans following com; 
...76 Dec. 1994 assume 40 bushels/acre (dryland farming) 
Medium revenue - $6.025/bushel X 40/bushel/acre 
X 46 acre = $11,086 
Total for years 2-76 
.-even years only 
-
Revenue-510,604 
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APPENDIX C 
QUICK-SILVER RESULTS 
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FORESTRY IJIVESTMHMT AIIALYSIS >>> QUICK-SILVER <<< 
SOUTKEASTEPJ^r CE^TTER FOR 
FINAMCIAL ANALYSIS RESULTS FOREST ECONOMICS RESEARCH 
FILE-AFSYSTEM agroforestry system 
PREPARED BY: marcella s. DATE: 2-17-97 
acroforestry demonstration economic analysis 
BEFOPvE TAXES 
DISCOUNT PJ^TE (V) 3  .000  4 .000  5 .000  6  .000  7 .000  
PRESENT VALUE (COSTS) 482402  -433355  -394266  -362075  -334382  
PRESENT VALUE (BENEFITS) 573563  461052  392541  347202  314535  
PRESENT NET WORTH 91161 27697  -1725 -14874  -202S7  
BENEFIT/COST RATIO 1.19 1 .06  1 .00  0 . 95 0 . 54 
•ANNUAL EQUIVALENT VALUE 3069  1170 -89  -904  -1430  
COMPOSITE RATE OF RETUPJT 3  .24  4 .09  4 . 99 5 . 94 5 .51  
INTERN.AL RATS OF P^TURN 4  .91  4 .51  4 .91  - . 91  4 . 91 
FILE-CORNSSGY corn soybean 
?.REPA_RED BY: marcella s. 
ro ta t i on  
DATE: 2 -19 -97  
com / soybean rotation - economic analysis to year 76 
BEFORE TAXES 
DISCOUJIT RATE (%) 3.000 4.000 5.000 6.000 7.000 
PRESENT VALUE (COSTS) -355959  -287181  -239265  -204682  -178887  
PP.ESENT VALUE (BEirEFITS) 373741  301703 251331  214940  187679  
PRESENT NET WORTH 17783 14527  12112 10253  3792  
BENEFIT/COST PJ^TIO 1 .05  1 .05  1 .05  1 .05  1 .05  
ANNUAL EQUIVALENT VALUE 599  613 522  623  619 
COMPOSITE RATS OF RETURN 3  .07  4 .07  5 .07  5 .07  7 .07  
INTERNAL RATS OF RETURN 28  .64  28  .64  28  .64  23  . 54  23 .64  
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